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CLAIMS 



tClaim(s)] 

[Claim 1] It is also possible disk drive equipment to load with any of the 1st and 2nd cartridges which contained the 
disk which has a signal recording surface, respectively, and it is set to said 1st and 2nd cartridges. The distance of 
said signal recording surface in the case of performing record and/or playback of a signal to said disk, and the base 
of said 1st and 2nd cartridges, And the driving means which the appearances in a field parallel to said disk of said 
1st and 2nd cartridges differ mutually, lays said disk, and has the installation side to drive, So that the head which 
performs record and/or playback of a signal to the signal recording surface of said disk, and said disk may be laid in 
the installation side of said driving means and record and/or playback of a signal can be performed to said disk 
Disk drive equipment equipped with the supporting structure which supports the base of said 1st and 2nd 
cartridges in different height to the installation side of said driving means based on the difference in the 
appearance of said 1 st and 2nd cartridges. 

[Claim 2] The way which said supporting structure has the 1 st and 2nd bearing surfaces which contact only the 
base of said 1st and 2nd cartridges, respectively, and is located among said 1st and 2nd bearing surfaces in a high 
location is disk drive equipment according to claim 1 formed in the field in which it is located under either said 1st 
cartridge or said 2nd cartridge when loaded with said 1st and 2nd cartridges. 

[Claim 3] Said supporting structure is disk drive equipment according to claim 2 currently formed ranging over the 
field in which it is located under both the field in which it is located under either said 1st cartridge or said 2nd 
cartridge, said 1 st cartridge, and said 2nd cartridge when it has the regulation post which has said 1 st and 2nd 
bearing surfaces and is loaded with said 1st and 2nd cartridges. 

[Claim 4] It is disk drive equipment according to claim 1 which has the bearing surface which moves so that it may 
have further the actuator which moves based on the difference in the appearance of said 1 st and 2nd cartridges in 
case it is loaded with said 1st and 2nd cartridges, said supporting structure may be interlocked with said actuator 
and it may be located in different height, and supports the base of said 1 st and 2nd cartridges. 
[Claim 5] The actuator which carries out movable [ of said supporting structure ] based on the difference in the 
appearance of said 1st and 2nd cartridges in case it is loaded with said 1st and 2nd cartridges, When it has the 
bearing surface prepared in said actuator and is loaded with either said 1 st cartridge or said 2nd cartridge, said 
bearing surface supports the base. Disk drive equipment according to claim 1 in which said actuator carries out 
movable so that said bearing surface may not contact the base, when loaded with another side of said 1st cartridge 
or said 2nd cartridge. 

[Claim 6] Said supporting structure is disk drive equipment according to claim 5 with which the base is supported 
by said datum plane when it has the datum plane established in predetermined height to the installation side of said 
driving means and is loaded with another side of said 1st cartridge or said 2nd cartridge. 

[Claim 7] It is disk drive equipment according to claim 1 which moves to the height from which it has further the 
actuator which carries out movable based on the difference in the appearance of said 1st and 2nd cartridges, and 
said supporting structure has a bearing surface, said actuator is interlocked with, and said driving means and said 
head differ to the bearing surface of said supporting structure in case it is loaded with said 1st and 2nd cartridges. 
[Claim 8] It is also possible disk drive equipment to load with any of the 1st and 2nd cartridges which contain the 
disk which has a signal recording surface, respectively, and have the locating hole of a pair on a base. In said 1st 
and 2nd cartridges, in the positioning hole site row of said pair to said disk core in the case of performing record 
and/or playback of a signal to said disk The driving means which the appearances in a field parallel to the signal 
recording surface of said disk of said 1st and 2nd cartridges differ mutually, lays said disk, and has the installation 
side to drive, So that the head which performs record and/or playback of a signal to the signal recording surface of 
said disk, and said 1st and 2nd cartridges may be positioned in a field parallel to said disk Disk drive equipment 
equipped with the positioning structure of having the locator pin of the pair which engages with the locating hole of 
the pair of said 1st and 2nd cartridges. 

[Claim 9] Disk drive equipment according to claim 8 which is further equipped with the actuator which moves based 
on the difference in the appearance of said 1 st and 2nd cartridges, is interlocked with said actuator, and the 
locator pin of said pair moves in case it is loaded with said 1st and 2nd cartridges. 

[Claim 10] Disk drive equipment according to claim 9 which is interlocked with said actuator and the locator pin of 
said pair moves in the loading direction of said 1st and 2nd cartridges. 

[Claim 11] Disk drive equipment according to claim 9 which is interlocked with said actuator and the locator pin of 
said pair moves in the direction perpendicular to the loading direction of said 1st and 2nd cartridges. 
[Claim 12] The gage pin of said pair is disk drive equipment given in either of claims 8-1 1 which have the tip 
inserted in the locating hole of said pair, and the bearing surface which supports the base of said 1 st and 2nd 
cartridges. 

[Claim 13] Said positioning structure is a disk cartridge according to claim 10 to which it has the positioning base 
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holding the locator pin of said pair, and said actuator moves said positioning base to said driving means. 

[Claim 14] Disk drive equipment according to claim 8 which is further equipped with the actuator which carries out 

movable based on the difference in the appearance of said 1st and 2nd cartridges, is interlocked with said actuator, 

and said driving means and said head move to the locator pin of said pair in case it is loaded with said 1st and 2nd 

cartridges. 

[Claim 15] It is also possible disk drive equipment to load with any of the 1st and 2nd cartridges which contain the 
disk which has a signal recording surface, respectively, and have the locating hole of a pair on a base. The 
positioning hole site of said pair to the core of said disk in the case of performing record and/or playback of a 
signal to said disk in said 1st and 2nd cartridges, And the driving means which the appearances in a field parallel to 
said disk of said 1st and 2nd cartridges differ mutually, lays said disk, and has the installation side to drive, So that 
the head which performs record and/or playback of a signal to the signal recording surface of said disk, and said 
1st and 2nd cartridges may be positioned in a field parallel to said disk It has the 1st gage pin of the pair which 
engages with the locating hole of the pair of said 1st and 2nd cartridges, respectively, and the 2nd gage pin of a 
pair. Disk drive equipment equipped with the positioning structure where either said 1st gage pin or said 2nd gage 
pin projects alternatively, based on the appearance of said 1st and 2nd cartridges. 

[Claim 16] It is also possible disk drive equipment to load with any of the 1st and 2nd cartridges which contain the 
disk which has a signal recording surface, respectively, and have the locating hole of a pair on a base. The driving 
means which the appearances in a field parallel to said disk of said 1st and 2nd cartridges differ mutually, lays said 
disk, and has the installation side to drive, The head which performs record and/or playback of a signal to the 
signal recording surface of said disk, Said 1st and 2nd cartridges are positioned and laid so that the core of said 
disk in the case of performing record and/or playback of a signal to said disk may be mutually in agreement. Disk 
drive equipment equipped with the tray which performs insertion and discharge for said 1st and 2nd cartridges. 
[Claim 17] It is disk drive equipment according to claim 16 which has the 1st receptacle side where the side face of 
said crevice contacts only the side face of said 1st cartridge, and the 2nd receptacle side only in contact with the 
side face of said 2nd cartridge by said tray having the crevice which contains said a part of 1 st and 2nd cartridges 
[ at least ]. 

[Claim 18] In said 1st and 2nd cartridges, the distance of said signal recording surface in the case of performing 
record and/or playback of a signal to said disk and the base of said 1st and 2nd cartridges differs. The way which 
said tray has the 1st and 2nd bearing surfaces which contact only the base of said 1st and 2nd cartridges, 
respectively, and is located among said 1 st and 2nd bearing surfaces in a high location Disk drive equipment 
according to claim 16 formed in the field in which it is located under either said 1st cartridge or said 2nd cartridge 
when loaded with said 1st and 2nd cartridges. 

[Claim 1 9] In said 1 st and 2nd cartridges, the positioning hole sites of said pair to the core of said disk in the case 
of performing record and/or playback of a signal to said disk differ. The actuator which carries out movable [ of 
said tray ] based on the difference in the appearance of said 1st and 2nd cartridges, Disk drive equipment including 
the positioning structure which moves so that it may have the locator pin of a pair, said actuator may be 
interlocked with and it may engage with the locating hole of said 1st or 2nd cartridge according to claim 16. 
[Claim 20] The gage pin of said pair is disk drive equipment according to claim 1 9 which has a bearing surface in 
contact with the base of the point inserted in said locating hole, and said 1st and 2nd cartridges, respectively. 
[Claim 21] Disk drive equipment according to claim 19 with which said traverse chassis goes up and said disk is laid 
in said installation side after being inserted until it had further the lock-pin of the pair prepared in the traverse 
chassis which supports said driving means, and said traverse chassis and said 1 st or 2nd cartridge was located 
above said driving means on said tray. 

[Claim 22] The 1st and 2nd bases located in the height from which each of the gage pin of said pair differs from 
said bearing surface, It has the 1st and 2nd locating holes established in said 1st and 2nd bases, respectively. In 
case said traverse chassis goes up, the lock-pin of the pair of said traverse chassis so that it may engage with the 
1st locating hole or 2nd locating hole, and selection target of a gage pin of said pair Disk drive equipment according 
to claim 21 to which said actuator moves said positioning structure. 

[Claim 23] It is also possible disk drive equipment to load with any of the 1st and 2nd cartridges which contained 
the disk which has a signal recording surface, respectively. One side builds in the clamper among said 1st and 2nd 
cartridges. Another side The driving means which equips the top face of a cartridge with space including the field 
for laying a clamper, lays said disk, and has the installation side to drive. The head which performs record and/or 
playback of a signal to the signal recording surface of said disk, The clamper for pinching said disk between the 
installation sides of said driving means, The detection means for detecting whether space including the field for 
laying a clamper in the top face of said 1 st and 2nd cartridges is prepared, Disk drive equipment which lays the 
clamper of said disk drive equipment on said disk when said detection means detects the field for laying a 
preparation and said clamper. 

[Claim 24] Disk drive equipment according to claim 23 which supports the clamper of said disk drive equipment, is 
further equipped with the clamper supporter held in the end so that it might be pivotable, is made to rotate said 
clamper supporter and lays the clamper of said disk drive equipment on said disk when said detection means 
detects the field for laying said clamper. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive equipment which can also be loaded with any of the 
cartridge from which two or more configurations which contained the disk-like signal record medium in the 
pivotable condition differ. 
[0002] 

[Description of the Prior Art] In recent years, the recording density of disk-like signal record media, such as an 
optical disk and a magnetic disk, is becoming still higher. Since the effect of the dust adhering to a signal record 
medium etc. also becomes large with increase of recording density, it is important to raise the protection-against- 
dust nature of the cartridge which contains a signal record medium. 

[0003] For this reason, when a signal record medium is used in an environment with much raising dust, high 
protection-against-dust nature is required of a cartridge. On the other hand, when a signal record medium spreads 
widely, a cartridge is also wanted to offer by the low price. 
[0004] 

[Patent reference 1] International public presentation 02 / No. 05631 3A1 pamphlet [0005] 

[Problem(s) to be Solved by the Invention] It is difficult to realize the cartridge which generally has the relation of a 
trade-off as for these two requests, and fills two requests to coincidence. For this reason, it is necessary to 
prepare two or more sorts of gestalten suitable for an application as a cartridge which contains the signal record 
medium of the same kind. And it asks and loads with the cartridge of a different configuration correctly, and it can 
be necessary to record on the signal record medium in a cartridge or, and that disk drive equipment also deals with 
two or more cartridges from which a gestalt differs reproduces the information on a signal record medium. 
[0006] Moreover, the signal record medium of different specification which adopted various recording methods is 
developed and put in practical use in recent years, and the specification of the cartridge which contains these 
signal record media may also differ. For this reason, when disk drive equipment supports only the cartridge of one 
specification, the problem that disk drive equipment must be prepared for every specification of a cartridge 
produces a user. 

[0007] This invention solves the above-mentioned technical problem, and it is possible and also aims loading with 
any of two or more cartridges from which a class differs at offering the disk drive equipment which can perform 
record and/or playback correctly to the disk contained by the cartridge. 
[0008] 

[Means for Solving the Problem] The disk drive equipment of this invention can also be loaded with any of the 1st 
and 2nd cartridges which contained the disk which has a signal recording surface, respectively. The distance of said 
signal recording surface in case said 1st and 2nd cartridges perform record and/or playback of a signal to said disk, 
and the base of said 1st and 2nd cartridges, And the appearances in a field parallel to said disk of said 1st and 2nd 
cartridges differ mutually. The driving means which has the installation side where disk drive equipment lays and 
drives said disk, So that the head which performs record and/or playback of a signal to the signal recording surface 
of said disk, and said disk may be laid in the installation side of said driving means and record and/or playback of a 
signal can be performed to said disk Based on the difference in the appearance of said 1st and 2nd cartridges, it 
has the supporting structure which supports the base of said 1 st and 2nd cartridges in different height to the 
installation side of said driving means. 

[0009] In a certain desirable operation gestalt, the way which said supporting structure has the 1st and 2nd bearing 
surfaces which contact only the base of said 1st and 2nd cartridges, respectively, and is located among said 1st 
and 2nd bearing surfaces in a high location is established in the field in which it is located under either said 1st 
cartridge or said 2nd cartridge, when loaded with said 1 st and 2nd cartridges. 

[0010] In a certain desirable operation gestalt, said supporting structure is formed ranging over the field in which it 
is located under both the field in which it is located under either said 1st cartridge or said 2nd cartridge, said 1st 
cartridge, and said 2nd cartridge, when it has the regulation post which has said 1st and 2nd bearing surfaces and 
is loaded with said 1st and 2nd cartridges. 

[001 1] In case it is loaded with said 1st and 2nd cartridges in a certain desirable operation gestalt, it has further 
the actuator which moves based on the difference in the appearance of said 1 st and 2nd cartridges, and said 
supporting structure is interlocked with said actuator, and it moves so that it may be located in different height, 
and it has the bearing surface which supports the base of said 1st and 2nd cartridges. 

[0012] In a certain desirable operation gestalt said supporting structure The actuator which carries out movable 
based on the difference in the appearance of said 1st and 2nd cartridges in case it is loaded with said 1st and 2nd 
cartridges, When it has the bearing surface prepared in said actuator and is loaded with either said 1st cartridge or 
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said 2nd cartridge, said bearing surface supports the base. When loaded with another side of said 1st cartridge or 
said 2nd cartridge, said actuator carries out movable so that said bearing surface may not contact the base. 
[0013] In a certain desirable operation gestalt, when said supporting structure has the datum plane established in 
predetermined height to the installation side of said driving means and it is loaded with another side of said 1st 
cartridge or said 2nd cartridge, the base is supported by said datum plane. 

[0014] In a certain desirable operation gestalt, in case it is loaded with said 1st and 2nd cartridges, it has further 
the actuator which carries out movable based on the difference in the appearance of said 1st and 2nd cartridges, 
and said supporting structure has a bearing surface, is interlocked with said actuator, and moves to the height from 
which said driving means and said head differ to the bearing surface of said supporting structure. 
[0015] Moreover, other disk drive equipments of this invention It is also possible to load with any of the 1st and 
2nd cartridges which contain the disk which has a signal recording surface, respectively, and have the locating hole 
of a pair on a base. The positioning hole site of said pair to said disk core in case said 1st and 2nd cartridges 
perform record and/or playback of a signal to said disk. And the appearances in a field parallel to said disk of said 
1st and 2nd cartridges differ mutually. Disk drive equipment is equipped with the positioning structure of having the 
gage pin of the pair which engages with the locating hole of the pair of said 1st and 2nd cartridges so that the 
driving means which lays said disk and has the installation side to drive, the head which performs record and/or 
playback of a signal to the signal recording surface of said disk, and said 1st and 2nd cartridges may be positioned 
in a field parallel to said disk. 

[001 6] In a certain desirable operation gestalt, in case it is loaded with said 1 st and 2nd cartridges, disk drive 
equipment is further equipped with the actuator which moves based on the difference in the appearance of said 1st 
and 2nd cartridges, is interlocked with said actuator, and the gage pin of said pair moves it. 
[0017] In a certain desirable operation gestalt, said actuator is interlocked with and the locator pin of said pair 
moves in the loading direction of said 1st and 2nd cartridges. 

[0018] In a certain desirable operation gestalt, said actuator is interlocked with and the locator pin of said pair 
moves in the direction perpendicular to the loading direction of said 1st and 2nd cartridges. 

[0019] In a certain desirable operation gestalt, the gage pin of said pair has the tip inserted in the locating hole of 

said pair, and the bearing surface which supports the base of said 1st and 2nd cartridges. 

[0020] In a certain desirable operation gestalt, said positioning structure has the positioning base holding the 

locator pin of said pair, and said actuator moves said positioning base to said driving means. 

[0021] In a certain desirable operation gestalt, in case it is loaded with said 1st and 2nd cartridges, disk drive 

equipment is further equipped with the actuator which carries out movable based on the difference in the 

appearance of said 1 st and 2nd cartridges, is interlocked with said actuator, and said driving means and said head 

move it to the gage pin of said pair. 

[0022] Moreover, other disk drive equipments of this invention contain the disk which has a signal recording 
surface, respectively. It is also possible to load with any of the 1st and 2nd cartridges which have the locating hole 
of a pair on a base, and it sets to said 1st and 2nd cartridges. The appearances in the location of the locating hole 
of said pair to the core of said disk in the case of performing record and/or playback of a signal to said disk and a 
field parallel to said disk of said 1st and 2nd cartridges differ mutually. The driving means which has the installation 
side where disk drive equipment lays and drives said disk, So that the head which performs record and/or playback 
of a signal to the signal recording surface of said disk, and said 1st and 2nd cartridges may be positioned in a field 
parallel to said disk It has the 1st gage pin of the pair which engages with the locating hole of the pair of said 1st 
and 2nd cartridges, respectively, and the 2nd gage pin of a pair. Based on the appearance of said 1 st and 2nd 
cartridges, it has the positioning structure where either said 1st gage pin or said 2nd gage pin projects alternatively. 

[0023] Moreover, the disk drive equipment of this invention contains the disk which has a signal recording surface, 
respectively, it is also possible to load with any of the 1st and 2nd cartridges which have the locating hole of a pair 
on a base, and the appearances in a field parallel to said disk of said 1st and 2nd cartridges differ mutually. Disk 
drive equipment positions and lays said 1 st and 2nd cartridges so that the core of the driving means which lays 
said disk and has the installation side to drive, the head which performs record and/or playback of a signal to the 
signal recording surface of said disk, and said disk in the case of performing record and/or playback of a signal to 
said disk is mutually in agreement, and it is equipped with the tray which performs insertion and discharge for said 
1 st and 2nd cartridges. 

[0024] In a certain desirable operation gestalt, said tray has the crevice which contains said a part of 1st and 2nd 
cartridges [ at least ], and the side face of said crevice has the 1 st receptacle side only in contact with the side 
face of said 1st cartridge, and the 2nd receptacle side only in contact with the side face of said 2nd cartridge. 
[0025] In a certain desirable operation gestalt, it sets to said 1 st and 2nd cartridges. The distance of said signal 
recording surface in the case of performing record and/or playback of a signal to said disk and the base of said 1 st 
and 2nd cartridges differs. Said tray The way which has the 1 st and 2nd bearing surfaces which contact only the 
base of said 1st and 2nd cartridges, respectively, and is located among said 1st and 2nd bearing surfaces in a high 
location When loaded with said 1st and 2nd cartridges, it is prepared in the field in which it is located under either 
said 1 st cartridge or said 2nd cartridge. 

[0026] In a certain desirable operation gestalt, it sets to said 1 st and 2nd cartridges. The positioning hole sites of 
said pair to the core of said disk in the case of performing record and/or playback of a signal to said disk differ. 
Said tray The actuator which carries out movable based on the difference in the appearance of said 1st and 2nd 
cartridges, and the positioning structure which moves so that it may have the locator pin of a pair, said actuator 
may be interlocked with and it may engage with the locating hole of said 1 st or 2nd cartridge are included. 
[0027] In a certain desirable operation gestalt, the gage pin of said pair has a bearing surface in contact with the 
base of the point inserted in said locating hole, and said 1 st and 2nd cartridges, respectively. 
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[0028] In a certain desirable operation gestalt, disk drive equipment is further equipped with the lock-pin of the pair 
prepared in the traverse chassis which supports said driving means, and said traverse chassis, on said tray, after 
being inserted until said 1st or 2nd cartridge was located above said driving means, said traverse chassis goes up 
and said disk is laid in said installation side. 

[0029] In a certain desirable operation gestalt each of the gage pin of said pair It has the 1st and 2nd bases 
located in height which is different from said bearing surface, and the 1 st and 2nd locating holes established in said 
1st and 2nd bases, respectively. In case said traverse chassis goes up, said actuator moves said positioning 
structure so that the lock-pin of the pair of said traverse chassis may engage with the 1 st locating hole or 2nd 
locating hole, and selection target of a gage pin of said pair. 

[0030] Moreover, the disk drive equipment of this invention can also be loaded with any of the 1st and 2nd 
cartridges which contained the disk which has a signal recording surface, respectively, one side builds in the 
clamper among said 1st and 2nd cartridges, and another side is equipped with space including the field for laying a 
clamper in the top face of a cartridge. The driving means which has the installation side where said disk drive 
equipment lays and drives said disk, The head which performs record and/or playback of a signal to the signal 
recording surface of said disk. The clamper for pinching said disk between the installation sides of said driving 
means, It has a detection means for detecting whether space including the field for laying a clamper in the top face 
of said 1 st and 2nd cartridges is prepared. When said detection means detects the field for laying said clamper, the 
clamper of said disk drive equipment is laid on said disk. 

[0031] In a certain desirable operation gestalt, the clamper of said disk drive equipment is supported and it has 
further the clamper supporter held in the end so that it might be pivotable, and when said detection means detects 
the field for laying said clamper, said clamper supporter is rotated and the clamper of said disk drive equipment is 
laid on said disk. 
[0032] 

[Embodiment of the Invention] (1st operation gestalt) The 1st operation gestalt of the disk drive equipment of this 
invention is explained hereafter. First, with reference to drawin g 1 (a), (b), drawin g 2 (a), and (b), the cartridge with 
which the disk drive equipment of this operation gestalt is loaded is explained. 

[0033] Drawin g 1 (a) is the sectional view of the 1st cartridge 100 of the thin shape and low-price specification 
which is a prevalent type, and drawing 1 (b) is the top view which looked at the 1st cartridge 100 from the base 
side. Moreover, drawin g 2 (a) is the sectional view of the 2nd cartridge 200 of the strong and the protection- 
against-dust specification which is business use, and drawing 2 (b) is the top view which looked at the 2nd 
cartridge 200 from the base side. 

[0034] As shown in drawin g 1 (a) and (b), the 1 st cartridge 1 00 is equipped with the cartridge body 1 1 0 which 
contains a disk 10. The means and the record, and/or the reproducing head which rotate the disks 10, such as a 
spindle motor, invade into the cartridge body 110, and the cartridge body 110 has opening 110w for approaching a 
disk 10 in base 1 10b of the body 1 10 of a cartridge. When the shutter 111 for opening and closing opening 1 10w is 
formed in the outside of the cartridge body 1 10 and a shutter 111 is in an open condition, a part of signal recording 
surface 1 0A of a disk 10 is exposed to the exterior from opening 1 10w. 

[0035] The 1st cartridge 100 is equipped with thickness HI. When the disk 10 is held so that it may be pivotable 
within the cartridge body 1 10, the distance from base 1 10b of the body 1 10 of a cartridge to signal recording 
surface 1 0A of a disk 10 is SI. Moreover, the 1st cartridge 100 is inserted in disk drive equipment in the direction 
shown by arrow-head 100A. The width of face of the 1st cartridge 100 in the direction which intersects 
perpendicularly with the path of insertion is W1. 

[0036] The locating holes 1 10s and 1 1 0t for determining the location of the cartridge 100 in disk drive equipment 
are established in the cartridge body 1 10. Among these, 1 10t of locating holes specifies the location in arrow-head 
100A and the direction which goes direct. The distance of the core of 1 10s of locating holes and the core of 1 10t 
of locating holes is P1, and the distance to the line which connects the core of 1 10s of locating holes and the core 
of 1 lOt of locating holes from the core of a disk 10 has become D1. 

[0037] As shown in drawin g 2 (a) and (b), the 2nd disk cartridge 200 is equipped with the cartridge body 210 which 
contains a disk 10. The means and the record, and/or the reproducing head which rotate the disks 10, such as a 
spindle motor, invade into the cartridge body 210, and the cartridge body 210 has opening 210w for approaching a 
disk 10 in base 210b of the body 210 of a cartridge. It differs in the 1st cartridge 100 and the shutter 21 1 for 
opening and closing opening 210w and 21 V are prepared inside the cartridge body 210. With such structure, it 
prevents more certainly that dust invades into the body 210 of a cartridge from opening 210w, and protection- 
against-dust nature is raised. When a shutter 21 1 and 21 1' are in an open condition, a part of signal recording 
surface 1 0A of a disk 10 is exposed to the exterior from opening 21 Ow. 21 On of notching is prepared in the angle 
close to opening 210w of the cartridge body 210. Since 210n of notching is prepared, the width of face of the side 
close to opening 21 Ow of the cartridge body 210 is W3. Width-of-face W3 is smaller than the width of face W1 of 
the 1 st cartridge 1 00. 

[0038] The 2nd cartridge 200 is equipped with thickness H2. Since the structure which raises the protection- 
against-dust nature mentioned above is adopted, and each part of the cartridge body 210 is formed thickly and 
robustness is raised, the thickness H2 of the 2nd cartridge 200 is larger than the thickness HI of the 1st cartridge 
100. For this reason, when the disk 10 is held so that it may be pivotable within the cartridge body 210, the 
distance S2 from base 210b of the body 210 of a cartridge to signal recording surface 10A of a disk 10 is also 
larger than the distance SI of the 1st cartridge 100. 

[0039] The 2nd cartridge 200 is inserted in disk drive equipment in the direction shown by arrow-head 200A. The 
width of face of the 2nd cartridge 200 in the direction which intersects perpendicularly with the path of insertion is 
W2, and is larger than the width of face W1 of the 1st cartridge 100. 

[0040] The locating holes 210s and 210t for determining the location of the cartridge 200 in disk drive equipment 
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are established in the cartridge body 210. Among these, 210t of locating holes specifies the location in arrow-head 
200A and the direction which goes direct. The distance of the core of 210s of locating holes and the core of 210t 
of locating holes is PI like the 1st cartridge 100. The distance to the line which connects the core of 210s of 
locating holes and the core of 21 Ot of locating holes from the core of a disk 10 is D2, and is larger than the 
distance D1 of the 1st cartridge 100. 

[0041] Moreover, two crevices are formed in base 210b of the cartridge body 210, and datum level 210p and 210q 
is established in the bottom of a crevice. The distance from datum planes 21 Op and 21 Oq to signal recording 
surface 1 0A of a disk 10 is set up so that it may be set to SI. This value is equal to the distance S1 of the 1st disk 
cartridge 100. 

[0042] Thus, especially, since the structure of a shutter is easy, the 1st cartridge 100 is small and lightweight and 
can be comparatively produced by low cost. On the other hand, the 2nd cartridge 200 is equipped with the 
structure where the shutter is a duplex, and since thickness also of each field which constitutes a cartridge body is 
carried out, robustness and protection-against-dust nature are larger [ an appearance ] than the 1st cartridge 100 
highly. 

[0043] Next, the disk drive equipment which can also be loaded with any of the 1st cartridge 100 and the 2nd 
cartridge 200 is explained. As shown in drawing 3 , disk drive equipment 301 is equipped with the traverse chassis 
20, the spindle motor 30 used as a driving means, and the optical pickup 40 used as record and/or a playback 
means. 

[0044] A spindle motor 30 has disk installation side 30b for holding a disk 10, and is being fixed to the traverse 
chassis 20. In accordance with the guide shafts 43 and 44, the optical pickup 40 is supported on the traverse 
chassis 20 so that it may be movable. Moreover, the regulation posts 23 and 24 are formed on the traverse chassis 
20. It is loaded with the 1st cartridge 100 or 2nd cartridge 200 in suitable height to a spindle motor 30 and an 
optical pickup 40 by receiving base 1 10b of the 1st cartridge 100, or the datum level 21 Op and 210q of the 2nd 
cartridge 200 by the bearing surfaces 23z and 24z which are top faces of the regulation posts 23 and 24. 
[0045] If disk drive equipment 301 is loaded with the 1st cartridge 100 or 2nd cartridge 200 which contained the 
disk 10 so that it may explain in full detail below, opening 1 10w of the 1st cartridge 100 or opening 210w to disk 
installation side 30b of the 2nd cartridge 200 will invade into the 1st cartridge 100 or the 2nd cartridge 200, and will 
hold a disk 10. And rotating a disk 10 with a spindle motor 30, signal recording surface 10A of a disk 10 is 
approached from Openings 1 10w or 21 Ow, a signal is recorded on signal recording surface 10A, or an optical pickup 
40 reproduces the signal recorded on signal recording surface 10A. 

[0046] Disk drive equipment 301 is equipped with the positioning base 50 again. The positioning base 50 is 
extended in the direction perpendicular to the cartridge path of insertion (the direction of Y), and the both ends are 
bent so that it may become the side face of the traverse chassis 20, and parallel. Holes 50a, 50b, 50c, and 50d are 
formed in the both ends to which the positioning base 50 was bent. On the other hand, the pins 20a, 20b, 20c, and 
20d which fit into the holes 50a, 50b, 50c, and 50d of the positioning base 50 are formed in the side face of the 
traverse chassis 20. For this reason, as the pins 20a, 20b, 20c, and 20d of the traverse chassis 20 move along with 
the holes 50a, 50b, 50c, and 50d of the positioning base 50, the positioning base 50 moves relatively [ Z direction / 
the direction of Y, and ] to the traverse chassis 20. 

[0047] Gage pins 53 and 54 are formed in the positioning base 50. The tip of locator pins 53 and 54 1 1 0s of 
locating holes of the 1st cartridge 100, It has the configuration which can be inserted in the locating holes 210s and 
2 lOt of 1 10t and the 2nd cartridge 200. The tip of gage pins 53 and 54 until the bearing surfaces 53z and 54z 
prepared near the tip contact base 110b of the 1st cartridge 100, and base 210b of the 2nd cartridge 200 110s of 
locating holes, It is inserted in 1 10t or locating holes 210s and 210t. 

[0048] Positioning in YX flat surface over disk drive equipment 301 is performed by making the tip of locator pins 
53 and 54 insert in the locating holes 1 10s and 1 10t of the 1st cartridge 100, and the locating holes 210s and 210t 
of the 2nd cartridge 200. Moreover, positioning in the Z direction (the thickness direction of a cartridge) to disk 
drive equipment 301 is performed by making bearing surfaces 53z and 54z contact base 110b of the 1st cartridge 
100, and base 210b of the 2nd cartridge 200. 

[0049] Disk drive equipment 301 is further equipped with actuators 63 and 64. Actuators 63 and 64 are equipped 
with the configuration which serves as mirror symmetry mutually, and they are supported by disk drive equipment 
301 so that it may be pivotable around revolving shafts 63c and 64c. The guides 63g and 64g located near the side 
face of the traverse chassis 20 are formed in each end of actuators 63 and 64. Moreover, Pins 63p and 64p are 
formed in each other end of actuators 63 and 64. Pins 63p and 64p have fitted in with long hole 50w of the 
positioning base 50. 

[0050] The positioning base 50 was energized in the direction of arrow-head 51 Y with the energization spring 51, 
and has usually stopped in stopper 20s of the traverse chassis 20. At this time, as for the location of the height 
direction (Z direction) of the bearing surfaces 53z and 54z of a locator pin, only S1 is lower than disk installation 
side 30b, and the distance of the direction of Y of the core of locator pins 53 and 54 and the center of rotation of 
a spindle motor 30 is D1. Moreover, distance (guide 63g and guide 64g) is set as W1 at this time. For this reason, in 
loading with the 1 st cartridge 1 00, actuators 63 and 64 do not rotate. On the other hand, when the 2nd cartridge 
200 is inserted in disk drive equipment 301, Guides 63g and 64g are pushed by the 2nd cartridge 200, and actuators 
63 and 64 rotate so that distance (guide 63g and guide 64g) may be in agreement with full [ of the 2nd cartridge 
200 / W2 ]. In connection with this, Pins 63p and 64p move the positioning base 50 to the direction and Z direction 
of SOY. At this time, as for the location of the height direction of the bearing surfaces 53z and 54z of locator pins 
53 and 54, only S2 is lower than disk installation side 30b, and the distance of the direction of Y of the core of 
locator pins 53 and 54 and the center of rotation of a spindle motor 30 is set to D2. 

[0051] Although not shown in drawin g 3 , disk drive equipment 301 equips the side in which actuators 63 and 64 
were formed with insertion opening for inserting the 1st cartridge 100 or 2nd cartridge 200 in the disk drive 
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equipment 301 interior, and insertion / discharge device. The 1st cartridge 100 or 2nd cartridge 200 inserted from 
insertion opening moves in the direction of arrow-head 51 Y with the auto-loading device which is a part of 
insertion / discharge device, and hand control, and is energized by insertion / discharge device in the direction of 
50Z after that Thereby, the 1st cartridge 100 or 2nd cartridge 200 is moved to the location with which it should 
load into disk drive equipment 301, and the disk 10 in the 1st cartridge 100 or the 2nd cartridge 200 is laid in disk 
installation side 10b. 

[0052] In discharging a disk 10, when the device which is not illustrated moves a disk 10 in the direction opposite 
to 50Z and makes it move in the direction of 50Y after that, it discharges a part of 1st cartridge 100 or 2nd 
cartridge [ at least ] 200 from insertion opening by carrying out the depression of the discharge lever which is not 
illustrated. The same thing as well-known insertion / discharge device of a floppy disk drive or insertion / 
discharge device of MD disk drive can be used for such an insertion / discharge device, for example. The disk drive 
equipment explained with the 2nd to 4th operation gestalt shall also be equipped with the same insertion opening 
and insertion / discharge device. 

[0053] Hereafter, actuation of the disk drive equipment 301 in the case of loading with the 1st cartridge 100 and 
2nd cartridge 200 is explained concretely. 

[0054] Drawin g 4 (a) and (b) are the top views and sectional views showing the condition that disk drive equipment 
301 was loaded with the 1st cartridge 100. 

[0055] As mentioned above, in the usual condition, the positioning base 50 is energized in the direction of 51 Y with 
the energization spring 51, and the positioning base 50 is in contact with stopper 20s of the traverse chassis 20. At 
this time, the distance between guide 63g and guide 64g is set as abbreviation W1 . 

[0056] Since the width of face of the 1st cartridge 100 is W1 when being loaded with the 1st cartridge 100 into disk 
drive equipment 301 along the direction of arrow-head 100A, the guides 63g and 64g of actuators 63 and 64 guide 
the 1st cartridge 100 to the interior of disk drive equipment 301, without moving with an initial valve position. 
[0057] At this time, actuators 63 and 64 do not move but the positioning base 50 has also stood it still. For this 
reason, the line which connects the core of gage pins 53 and 54 is located in the distance of D1 from the core of a 
spindle motor 30, and the bearing surfaces 53z and 54z of gage pins 53 and 54 are located in distance S1 from disk 
installation side 30b in height equal to signal recording surface 1 0A of a disk 10. 

[0058] In case the 1st cartridge 100 is inserted in the direction of arrow-head 100A, the shutter breaker style 
which is not illustrated opens the shutter 111 of the 1st cartridge 100. And if the 1st cartridge 100 is inserted until 
the locating holes 1 10s and 1 10t of the 1st cartridge 100 are in agreement with locator pins 53 and 54, locator pins 
53 and 54 and locating holes 1 10s and 1 10t will fit in. Thereby, the 1st cartridge 100 is positioned in the direction 
of a flat surface. As mentioned above, since the line which connects the core of gage pins 53 and 54 is located in 
the distance of D1 from the core of a spindle motor 30, the core of the disk 10 of the 1st cartridge 100 and its 
core of a spindle motor 30 correspond. 

[0059] Moreover, at this time, the bearing surfaces 23z and 24z of the regulation posts 23 and 24 contact base 
110b of the 1st cartridge 100, and the bearing surfaces 53z and 54z of gage pins 53 and 54 also contact base 1 10b. 
Thereby, the 1st cartridge 100 is positioned in the thickness direction. As mentioned above, since the bearing 
surfaces 53z and 54z of locator pins 53 and 54 are located in distance S1 from disk installation side 30b, a disk 10 
is laid in disk installation side 30b. Thus, the 1st cartridge 100 is correctly positioned by disk drive equipment 301, 
it is loaded with it, and a disk 10 is correctly laid in disk installation side 30b. Moreover, signal recording surface 
1 0A of a disk 10 is approached from opening 1 10w, a signal can be recorded on signal recording surface 10A, or an 
optical pickup 40 can reproduce the signal recorded on signal recording surface 10A. 

[0060] Drawin g 5 (a) and (b) are the top views and sectional views showing the condition that disk drive equipment 
301 was loaded with the 2nd cartridge 200. 

[0061] In the initial state of disk drive equipment 301, the distance between guide 63g and guide 64g is abbreviation 
W1. On the other hand, since 21 On of notching is prepared in two angles of opening 210w contiguity of the 2nd 
cartridge 200, the width of face of the cartridge body 210 is changing from W3 to W2 in the tip. In order to fill the 
relation of W3<WKW2, a part for the point of the 2nd cartridge 200 is inserted in disk drive equipment 301, without 
contacting guide 63g and guide 64g. 

[0062] If insertion of the 2nd cartridge 200 progresses, the side face formed from that of 21 On of notching of the 
2nd disk cartridge 200 will be contacted guide 63g and guide 64g. And it is pushed on a side face and actuators 63 
and 64 rotate in the direction shown by arrow heads 63A and 64A in a field parallel to a disk 10 centering on Shafts 
63c and 64c. Under the present circumstances, the pins 63p and 64p attached in actuators 63 and 64 push the 
positioning base 50 in the direction of arrow-head SOY. 

[0063] By Pins 63p and 64p, the positioning base 50 energized in the direction of arrow-head 50Y moves relatively 
to the traverse chassis 20, as the pins 20a, 20b, and 20c of the traverse chassis 20 and 20d** move along with the 
holes 50a, 50b, 50c, and 50d of the positioning base 50. As shown in drawin g 5 (b), Holes 50a, 50b, 50c. and 50d are 
aslant extended to the direction of arrow-head 50Y, and the arrow-head 50 Z direction so that it may have a 
component in the direction of arrow-head 50Y, and arrow-head 50 Z direction. Consequently, the positioning base 
50 moves to the direction of arrow-head 50Y, and arrow-head 50 Z direction to the traverse chassis 20, and the 
line which connects the core of gage pins 53 and 54 is located in the distance of D2 from the core of a spindle 
motor 30. Moreover, the bearing surfaces 53z and 54z of locator pins 53 and 54 are located in distance S2 from 
disk installation side 30b in height equal to signal recording surface 1 0A of a disk 10. 

[0064] If the 2nd cartridge 200 is inserted until the locating holes 210s and 210t of the 2nd cartridge 200 are in 
agreement with locator pins 53 and 54, locator pins 53 and 54 and locating holes 210s and 210t will fit in. Thereby, 
the 2nd cartridge 200 is positioned in the direction of a flat surface. As mentioned above, since the line which 
connects the core of gage pins 53 and 54 is located in the distance of D2 from the core of a spindle motor 30, the 
core of the disk 10 of the 2nd cartridge 200 and its core of a spindle motor 30 correspond. 
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[0065] Moreover, at this time, the bearing surfaces 23z and 24z of the regulation posts 23 and 24 contact the 
datum level 210p and 210q of the 2nd cartridge 200, and the bearing surfaces 53z and 54z of gage pins 53 and 54 
contact base 210b. Thereby, the 2nd cartridge 200 is positioned in the thickness direction. As mentioned above, 
since the bearing surfaces 53z and 54z of locator pins 53 and 54 are located in distance S2 from disk installation 
side 30b, a disk 10 is laid in disk installation side 30b. Thus, the 2nd cartridge 200 is correctly positioned by disk 
drive equipment 301, it is loaded with it, and a disk 10 is correctly laid in disk installation side 30b. Moreover, signal 
recording surface 1 0A of a disk 10 is approached from opening 21 Ow, a signal can be recorded on signal recording 
surface 10A, or an optical pickup 40 can reproduce the signal recorded on signal recording surface 10A. 
[0066] Thus, according to this operation gestalt, the suitable thing with which it loads can do two kinds of 
cartridges from which an appearance differs. Moreover, the disk contained inside the cartridge is made to drive, a 
signal can be recorded on a disk or the signal recorded on the disk can be reproduced. 

[0067] (2nd operation gestalt) The 2nd operation gestalt of the disk drive equipment of this invention is explained 
hereafter. The disk drive equipment of this operation gestalt can also load with any of the 2nd cartridge 202 shown 
in the 1st cartridge explained with the 1st operation gestalt. drawin g 6 (a), and (b). 

[0068] Drawin g 6 (a) is the sectional view of the 2nd cartridge 202 of the strong and the protection-against-dust 
specification which is business use, and drawin g 6 (b) is the top view which looked at the 2nd cartridge 202 from 
the base side. In these drawings, the same reference mark is given to the same component as the 2nd cartridge 
200 explained in the 1st operation gestalt. 

[0069] As shown in drawin g 6 (a) and (b), the 2nd cartridge 202 differs from the 2nd cartridge explained in the 1st 
operation gestalt with the point which is not equipped with datum level 21 Op and 21 Oq. 

[0070] Next, the disk drive equipment 302 of this operation gestalt is explained, referring to drawin g 7 . In drawin g 
7 , the same reference mark is given to the same component as the disk drive equipment 301 of the 1st operation 
gestalt. Disk drive equipment 302 is equipped with the traverse chassis 20 and the subchassis 25. The subchassis 
25 is extended in the direction perpendicular to the cartridge path of insertion (the direction of Y), and the both 
ends are bent so that it may become the side face of the traverse chassis 20, and parallel. Holes 25a, 25b, 25c, and 
25d are formed in the both ends to which the subchassis 25 was bent. On the other hand, the pins 20a, 20b, 20c, 
and 20d which fit into the holes 25a, 25b, 25c, and 25d of the subchassis 25 are formed in the side face of the 
traverse chassis 20. For this reason, as the pins 20a, 20b, 20c, and 20d of the traverse chassis 20 move along with 
the holes 25a, 25b, 25c, and 25d of the subchassis 25, the subchassis 25 moves relatively [ 2 direction / the 
direction of Y, and ] to the traverse chassis 20. 

[0071] A spindle motor 30 and an optical pickup 40 are supported by the subchassis 25. Moreover, unlike the 1st 
operation gestalt, locator pins 53 and 54 are fixed to the traverse chassis 20. 

[0072] Like the 1st operation gestalt, Guides 63g and 64g are formed in the end of actuators 63 and 64, 
respectively, and Pins 63p and 64p are formed in the other end of actuators 63 and 64. Pins 63p and 64p have 
fitted into long hole 25w of the subchassis 25. 

[0073] The subchassis 25 was energized in the direction of arrow-head 55Y with the spring 55 which has as an 
energization means and is, and has usually stopped in stopper 20s of the traverse chassis 20. At this time, as for 
the location of the height direction (Z direction) of the bearing surfaces 53z and 54z of a gage pin, and the bearing 
surfaces 23z and 24z of the regulation posts 23 and 24, only S1 is lower than disk installation side 30b, and the 
distance of the direction of Y of the core of gage pins 53 and 54 and the center of rotation of a spindle motor 30 is 
D1. Moreover, distance (guide 63g and guide 64g) is set as W1. For this reason, like the 1st operation gestalt, in 
loading with the 1st cartridge 100, actuators 63 and 64 do not rotate. 

[0074] On the other hand, when the 2nd cartridge 202 is inserted in disk drive equipment 302, Guides 63g and 64g 
are pushed by the 2nd cartridge 202, and actuators 63 and 64 rotate in a field parallel to a disk 10 so that distance 
(guide 63g and guide 64g) may be in agreement with full [ of the 2nd cartridge 202 / W2 ]. In connection with this. 
Pins 63p and 64p move the subchassis 25 to the direction of Y, and a Z direction. The location of an optical pickup 
40 and a spindle motor 30 is also moved to the direction and Z direction of Y to the traverse chassis 20 with 
migration of the subchassis 25. Consequently, as for the location of the height direction of the bearing surfaces 
53z and 54z of gage pins 53 and 54, and the bearing surfaces 23z and 24z of the regulation posts 23 and 24, only 
S2 is lower than disk installation side 30b, and the distance of the direction of Y of the core of gage pins 53 and 54 
and the center of rotation of a spindle motor 30 is set to D2. 

[0075] Hereafter, actuation of the disk drive equipment 302 in the case of loading with the 1st cartridge 100 and 
2nd cartridge 202 is explained. 

[0076] Drawin g 8 (a) and (b) are the top views and sectional views showing the condition that disk drive equipment 
302 was loaded with the 1st cartridge 100. 

[0077] In the usual condition as well as the 1st operation gestalt, the subchassis 25 is energized in the direction of 
55Y with the spring 55, and the subchassis 25 is in contact with stopper 20s of the traverse chassis 20. At this 
time, the distance between guide 63g and guide 64g is set as abbreviation W1. 

[0078] Since the width of face of the 1st cartridge 100 is W1 when being loaded with the 1st cartridge 100 into disk 
drive equipment 302 along the direction of arrow-head 100A, the guides 63g and 64g of actuators 63 and 64 guide 
the 1st cartridge 100 to the interior of disk drive equipment 302, without moving with an initial valve position. 
[0079] At this time, actuators 63 and 64 do not move but the subchassis 25 has also stood it still. For this reason, 
the line which connects the core of gage pins 53 and 54 is located in the distance of D1 from the core of a spindle 
motor 30, and the bearing surfaces 53z and 54z of gage pins 53 and 54 are located in distance SI from disk 
installation side 30b in height equal to signal recording surface 1 0A of a disk 10. 

[0080] In case the 1 st cartridge 1 00 is inserted in the direction of arrow-head 1 00A, the shutter breaker style 
which is not illustrated opens the shutter 1 1 1 of the 1st cartridge 100. And if the 1st cartridge 100 is inserted until 
the locating holes 110s and 1 lOt of the 1st cartridge 100 are in agreement with locator pins 53 and 54, locator pins 
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53 and 54 and locating holes 1 10s and 1 lOt will fit in. Thereby, the 1st cartridge 100 is positioned in the direction 
of a flat surface. As mentioned above, since the line which connects the core of gage pins 53 and 54 is located in 
the distance of D1 from the core of a spindle motor 30, the core of the disk 10 of the 1st cartridge 100 and its 
core of a spindle motor 30 correspond. 

[0081] Moreover, at this time, the bearing surfaces 23z and 24z of the regulation posts 23 and 24 contact base 
1 10b of the 1st cartridge 100, and the bearing surfaces 53z and 54z of gage pins 53 and 54 also contact base 1 10b. 
Thereby, the 1st cartridge 100 is positioned in the thickness direction. As mentioned above, since the bearing 
surfaces 23z and 24z of the regulation posts 23 and 24 and the bearing surfaces 53z and 54z of locator pins 53 
and 54 are located in distance S1 from disk installation side 30b, a disk 10 is laid in disk installation side 30b. Thus, 
the 1st cartridge 100 is correctly positioned by disk drive equipment 302, it is loaded with it, and a disk 10 is 
correctly laid in disk installation side 30b. Moreover, signal recording surface 1 0A of a disk 10 is approached from 
opening 110w, a signal can be recorded on signal recording surface 10A, or an optical pickup 40 can reproduce the 
signal recorded on signal recording surface 10A. 

[0082] Drawin g 9 (a) and (b) are the top views and sectional views showing the condition that disk drive equipment 
302 was loaded with the 2nd cartridge 202. 

[0083] In the initial state of disk drive equipment 302, the distance between guide 63g and guide 64g is abbreviation 
W1. On the other hand, since 210n of notching is prepared in two angles of opening 210w contiguity of the 2nd 
cartridge 202, the width of face of the cartridge body 210 is changing from W3 to W2 in the tip. In order to fill the 
relation of W3<WKW2, a part for the point of the 2nd cartridge 202 is inserted in disk drive equipment 302, without 
contacting guide 63g and guide 64g. 

[0084] If insertion of the 2nd cartridge 202 progresses, the side face formed from that of 21 On of notching of the 
2nd disk cartridge 202 will be contacted guide 63g and guide 64g. And it is pushed on a side face and actuators 63 
and 64 rotate in the direction shown by arrow heads 63B and 64B in a field parallel to a disk 10 centering on Shafts 
63c and 64c. This hand of cut is contrary to the 1st operation gestalt. Under the present circumstances, the pins 
63p and 64p attached in actuators 63 and 64 push the subchassis 25 in the direction of arrow-head 25Y. 
[0085] By Pins 63p and 64p, as the pins 20a, 20b, and 20c of the traverse chassis 20 and 20d** move along with 
the holes 25a, 25b, 25c, and 25d of the subchassis 25, the subchassis 25 moves relatively the subchassis 25 
energized in the direction of arrow-head 25Y to the traverse chassis 20. As shown in drawing 9 (b), Holes 25a, 25b, 
25c, and 25d are aslant extended to the direction of arrow-head 25Y, and the arrow-head 25 2 direction so that it 
may have a component in the direction of arrow-head 25Y, and arrow-head 25 Z direction. Consequently, the 
subchassis 25 moves to the direction of 25Y, and arrow-head 25 Z direction to the traverse chassis 20, and the 
line which connects the core of gage pins 53 and 54 is located in the distance of D2 from the core of a spindle 
motor 30. Moreover, the bearing surfaces 53z and 54z of gage pins 53 and 54 and the bearing surfaces 23z and 24z 
of the regulation posts 23 and 24 are located in distance S2 from disk installation side 30b in height equal to signal 
recording surface 1 0A of a disk 10. 

[0086] If the 2nd cartridge 202 is inserted until the locating holes 210s and 210t of the 2nd cartridge 202 are in 
agreement with locator pins 53 and 54, locator pins 53 and 54 and locating holes 210s and 210t will fit in. Thereby, 
the 2nd cartridge 202 is positioned in the direction of a flat surface. As mentioned above, since the line which 
connects the core of gage pins 53 and 54 is located in the distance of D2 from the core of a spindle motor 30, the 
core of the disk 10 of the 2nd cartridge 202 and its core of a spindle motor 30 correspond. 

[0087] Moreover, the bearing surfaces 23z and 24z of the regulation posts 23 and 24 and the bearing surfaces 53z 
and 54z of locator pins 53 and 54 contact base 210b of the 2nd cartridge 202. Thereby, the 2nd cartridge 202 is 
positioned in the thickness direction. Since it is located in distance S2 from disk installation side 30b as mentioned 
above, a disk 10 is laid in disk installation side 30b. Thus, the 2nd cartridge 202 is correctly positioned by disk drive 
equipment 302, it is loaded with it, and a disk 10 is correctly laid in disk installation side 30b. Moreover, signal 
recording surface 1 0A of a disk 10 is approached from opening 21 Ow, a signal can be recorded on signal recording 
surface 10A, or an optical pickup 40 can reproduce the signal recorded on signal recording surface 10A. 
[0088] Thus, according to this operation gestalt, the suitable thing with which it loads can do two kinds of 
cartridges from which an appearance differs. Moreover, the disk contained inside the cartridge is made to drive, a 
signal can be recorded on a disk or the signal recorded on the disk can be reproduced. 

[0089] (3rd operation gestalt) The 3rd operation gestalt of the disk drive equipment of this invention is explained 
hereafter. The disk drive equipment of this operation gestalt can also load with any of the 2nd cartridge 203 shown 
in the 1st cartridge ( drawin g 1 ) explained with the 1st operation gestalt and drawing 10 (a), and (b). 
[0090] Drawin g 10 (a) is the sectional view of the 2nd cartridge 203 of the strong and the protection-against-dust 
specification which is business use, and drawin g 10 (b) is the top view which looked at the 2nd cartridge 202 from 
the base side. In these drawings, the same reference mark is given to the same component as the 2nd cartridge 
202 ( drawin g 6 ) explained in the 2nd operation gestalt. 

[0091] As shown in drawin g 10 (a) and (b), the 2nd cartridge 203 differs from the 2nd cartridge 202 explained in the 
2nd operation gestalt with the point that the point that the distance of the core of 210s of locating holes and the 
core of 21 Ot of locating holes is P2, and the distance to the line which connects the core of 210s of locating holes 
and the core of 21 Ot of locating holes from the core of a disk are D1. Distance P2 is larger than the distance PI of 
the core of 21 0s of locating holes of the 2nd cartridge 202 explained in the 2nd operation gestalt, and the core of 
210t of locating holes. That is, in the 2nd cartridge 203, although the distance to the line which connects the core 
of 210s of locating holes and the core of 21 Ot of locating holes from the core of a disk is equal to the 1st cartridge 
100, the distance of the core of 210s of locating holes and the core of 210t of locating holes is larger than the 1st 
cartridge 100. 

[0092] Next, the disk drive equipment 303 of this operation gestalt is explained, referring to drawin g 1 1 (a), (b), and 
drawin g 12 (a) and (b). Drawin g 1 1 (a) and (b) are the cross sections which saw disk drive equipment 303 from the 
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path of insertion of a cartridge, and drawin g 12 (a) and (b) are the top views near the optical pickup. Drawin g 1 1 (a) 
and drawin g 12 (a) show the condition that the 1st cartridge 100 was inserted, and drawin g 1 1 (b) and drawin g 12 
(b) show the condition that the 2nd cartridge 203 was inserted. 

[0093] As shown in drawin g 1 1 (a), disk drive equipment 303 is equipped with the actuators 65 and 66 which rotate 
focusing on shaft 65c and shaft 66c in a field perpendicular to the traverse chassis 20. The end of actuators 65 
and 66 is energized with the springs 67 and 68 which are energization means, respectively in the direction of 
arrow-head 65A and arrow-head 66A. The locator pins 53 and 54 of this operation gestalt do not have a bearing 
surface, but are attached in the positioning bases 57 and 58. The positioning bases 57 and 58 are supported on the 
traverse chassis 20 so that it may be movable in the direction of X, and they are engaging with actuators 65 and 66 
by Pins 65p and 66p. 

[0094] Actuators 65 and 66 have 65g of guide sides, bearing-surface 65z and 66g of guide sides, and bearing- 
surface 66z, respectively, and 65g of guide sides and 66g [ of guide sides ] spacing has become W1 in the initial 
state. At this time, bearing surfaces 65z and 66z have become parallel to disk installation side 30b, and, as for 
bearing surfaces 65z and 66z, only S1 is low from disk installation side 30b. Moreover, spacing of the core of a gage 
pin 53 and the core of a gage pin 54 is P1. 

[0095] As shown in drawin g 12 (a) and (b) t disk drive equipment 303 is equipped with the regulation posts 23 and 
24. The crevices 23b and 24b which engage with the side face formed of 21 On of notching of the 2nd cartridge are 
established in the bearing surfaces 23a and 24a at the tip the regulation posts 23 and 24. In bearing surfaces 23a 
and 24a, only disk installation side 30b to S1 is low, and, as for Crevices 23b and 24b, only S2 is low from disk 
installation side 30b. 

[0096] The 1st cartridge 100 is supported by bearing surfaces 65z and 66z, without rotating actuators 65 and 66, 
since 65g of guide sides and 66g [ of guide sides ] spacing is W1 when disk drive equipment 303 is loaded with the 
1st cartridge 100. Thereby, positioning in the thickness direction (Z direction) of a cartridge is made. Moreover, 
locator pins 53 and 54 are inserted in locating holes 1 10s and 1 10t, and positioning in a direction parallel to a 
cartridge is made. 

[0097] At this time, as shown in drawin g 12 (a), base 1 10b of the 1st cartridge 100 contacts bearing surfaces 23a 
and 24a, and is supported by the regulation posts 23 and 24. For this reason, disk installation side 30b lays the disk 
10 in the 1st cartridge 100 correctly. 

[0098] On the other hand, as shown in drawing 1 1 (b), when disk drive equipment 303 is loaded with the 2nd 
KUKATO ridge 203, the 2nd disk cartridge 203 rotates 65g of guide sides, and 66g of guide sides to push, and 
rotates actuators 65 and 66 in the direction of arrow heads 65B and 66B. For this reason, the positioning bases 57 
and 58 move and spacing of the core of a gage pin 53 and a gage pin 54 becomes large. When 65g of guide sides 
and 66g [ of guide sides ] spacing is set to W2, spacing of the core of a gage pin 53 and a gage pin 54 is set to P2. 
At this time, bearing surfaces 65z and 66z evacuate so that the 2nd cartridge may not be contacted. And datum- 
plane 20w and base 210b of the 2nd cartridge 203 which are prepared in the traverse chassis 20 contact. As for 
datum-plane 20w, only S2 is low from disk installation side 30b. For this reason, locator pins 53 and 54 are inserted 
in locating holes 210s and 210t, and positioning in a direction parallel to a cartridge is made. Moreover, the 2nd 
cartridge 203 is supported so that base 210b of the 2nd cartridge 203 may contact datum-plane 20w. 
[0099] As shown in drawing 12 (b), base 210b of the 2nd cartridge 203 contacts Crevices 23b and 24b, and is 
supported by the regulation posts 23 and 24. For this reason, disk installation side 30b lays the disk 10 in the 2nd 
cartridge 203 correctly. 

[0100] Thus, according to this operation gestalt, the suitable thing with which it loads can do two kinds of 
cartridges from which an appearance differs. Moreover, the disk contained inside the cartridge is made to drive, a 
signal can be recorded on a disk or the signal recorded on the disk can be reproduced. 

[0101] (4th operation gestalt) The 4th operation gestalt of the disk drive equipment of this invention is explained 
hereafter. The disk drive equipment of this operation gestalt can also load with any of the 2nd cartridge ( drawin g 
10 ) explained with the 1st cartridge ( drawin g 1 ) explained with the 1st operation gestalt, and the 3rd operation 
gestalt. 

[0102] Drawin g 13 shows the disk drive equipment 304 of this operation gestalt. The same reference mark is given 
to the same component as the disk drive equipment of the 1 st to 3rd operation gestalt. The regulation posts 23 
and 24 are equipped with the same structure as the regulation posts 23 and 24 of the disk drive equipment of the 
3rd operation gestalt in disk drive equipment 304. 

[0103] Actuators 63 and 64 rotate Shafts 63c and 64c as a core in a field parallel to the traverse chassis 20, 
respectively. The gears 63h and 64h which fit in mutually are formed in the end of actuators 63 and 64, 
respectively. 

[0104] Disk drive equipment 304 was replaced with the locator pin, and is equipped with the positioning ribs 73 and 
74. Y regulation rib 74y which the positioning rib 74 is stood to the field common to the field of 1 lOt of locating 
holes of the 1st cartridge 100, and the field of 210t of locating holes of the 2nd cartridge 203, and regulates only 
the direction of Y, It is completely inserted in 210t of locating holes of the 2nd cartridge 203, and consists of 
bearing-surface 74a of the 1st cartridge 100 to base 110b Receive, and bearing-surface 74b which receives base 
210b of the 2nd cartridge 203. 

[0105] On the other hand, the positioning rib 73 is inserted in 210s of locating holes of the 2nd cartridge, and 
consists of bearing-surface 73a which receives base 1 10b of the 1st cartridge, and bearing-surface 73b which 
receives base 210b of the 2nd cartridge 203. Here, as for bearing surfaces 73a and 74a, only SI is lower than disk 
installation side 30b, and, as for bearing surfaces 73b and 74b, only S2 is low from disk installation side 30b. 
[0106] Drawin g 14 shows the condition of having loaded disk drive equipment 304 with the 1st cartridge 100. The 
actuator 63 and the actuator 64 are interlocking with disk drive equipment 304, and distance with 63g of guide 
sides and the core of disk installation side 30b and the distance with 64g of guide sides and the core of disk 
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installation side 30b are always equal. For this reason, if a cartridge 100 is inserted so that 63g of guide sides and 
64g of guide sides may be contacted, the 1st cartridge 100 will be positioned in the direction of X at the core of 
disk drive equipment 304. 

[0107] Positioning of the direction of Y and a Z direction is performed as follows. If it loads with the 1st cartridge 
100, Y regulation rib 74y will regulate the direction of Y by inserting Y regulation rib 74y on an outside [ core / of 
1 lOt of locating holes ], as shown in drawin g 14 . Moreover, the bearing surfaces 23a and 24a of bearing-surface 
73a of the positioning rib 73, bearing- surface 74a of the positioning rib 74, and the regulation posts 23 and 24 
contact base 1 10b of the 1st cartridge 100, and perform positioning in a Z direction. For this reason, the disk 10 
contained by the 1st cartridge 100 is correctly laid in disk installation side 30b. 

[0108] Drawin g 15 shows the condition of having loaded disk drive equipment 304 with the 2nd cartridge 203. In 
inserting the 2nd cartridge 203 in disk drive equipment 304, the 2nd cartridge 203 contacts the guide sides 63g and 
64g of actuators 63 and 64, and actuators 63 and 64 rotate until 63g of guide sides and 64g [ of guide sides ] 
spacing is set to W2. As mentioned above, the 2nd cartridge 203 is positioned in the direction of X by 63g of guide 
sides, and 64g of guide sides at the core of disk drive equipment 304. 

[0109] On the other hand, as shown in drawing 15 , Y regulation rib 74y regulates the direction of Y by inserting Y 
regulation rib 74y in the inside [ core / of 210t of locating holes ]. Moreover, the crevices 23b and 24b of bearing- 
surface 73b of the positioning rib 73, bearing-surface 74b of the positioning rib 74, and the regulation posts 23 and 
24 contact base 210b of the 2nd cartridge 203, and perform positioning in a Z direction. For this reason, the disk 10 
contained by the 2nd cartridge 203 is correctly laid in disk installation side 30b. 

[01 10] Thus, according to this operation gestalt, the suitable thing with which it loads can do two kinds of 
cartridges from which an appearance differs. Moreover, the disk contained inside the cartridge is made to drive, a 
signal can be recorded on a disk or the signal recorded on the disk can be reproduced. 

[01 1 1] (5th operation gestalt) The 5th operation gestalt of the disk drive equipment of this invention is explained 
hereafter. First, the cartridge with which the disk drive equipment of this operation gestalt is loaded with reference 
to 21 from drawin g 1 6 is explained. The disk drive equipment of this operation gestalt can load with two or more 
cartridges which contain the signal record medium of different specification. 

[01 12] Drawin g 16 is the perspective view of the 1st cartridge 105, and drawin g 17 (a) and (b) are the top view 
which looked at the 1st cartridge 105 from the base side, and a sectional view in a field parallel to arrow-head 
100A. For example, the 1st cartridge 105 is a cartridge which contained the DVD-RAM disk. 
[01 13] As shown in these drawings, the 1st disk cartridge 105 is equipped with the cartridge body 110 which 
contains a disk 10. The means and record / playback means of rotating the disks 10, such as a spindle motor, 
invade into the cartridge body 1 10, and the cartridge body 110 has opening 1 10w for approaching a disk 10 in base 
1 10b of the body 1 10 of a cartridge. Opening 1 10w' which has the same configuration as opening 1 10w is prepared 
also in top-face 1 10a of the body 110 of a cartridge. 

[01 14] In order to open and close opening 1 lOw and opening 1 10W to coincidence, when the shutter 112 bent so 
that it might stand in a row in base 1 10b from top-face 1 10a is formed in the outside of the cartridge body 110 and 
a shutter 1 12 is in an open condition, a part of signal recording surface 1 0A of a disk 10 is exposed to the exterior 
from opening 110w. 

[01 15] The 1st cartridge 105 is equipped with thickness H1. When the disk 10 is held so that it may be pivotable 
within the cartridge body 1 10, the distance from base 1 10b of the body 1 10 of a cartridge to signal recording 
surface 10A of a disk 10 is S1. Moreover, the 1st cartridge 105 is inserted in disk drive equipment in the direction 
shown by arrow-head 100A. The width of face of the 1st cartridge 105 in the direction which intersects 
perpendicularly with the path of insertion is W1. 

[01 16] The locating holes 1 10s and 1 lOt for determining the location of the cartridge 105 within a field parallel to 
the disk 10 in disk drive equipment are established in base 1 10b of the cartridge body 110. Among these, 1 10t of 
locating holes specifies the location in arrow-head 100A and the direction which goes direct. The distance of the 
core of 1 10s of locating holes and the core of 1 10t of locating holes is PI, and the distance to the line which 
connects the core of 1 10s of locating holes and the core of 1 10t of locating holes from the core of the disk 10 in 
the case of performing record and/or playback of a signal to a disk 10 has become D1. In addition, in this operation 
gestalt, the location of 1 10s of locating holes and 1 10t of locating holes is reverse. 

[01 17] Moreover, the distance to side-face 1 10c of the cartridge body 110 which approached opening 1 10W and 
110W from the core of a disk 10 is L1, and the distance with 1 1 0d of side faces which counter side-face 1 10c, and 
the core of a disk 10 is Ml. 

[01 18] Drawin g 18 is the perspective view of the 2nd cartridge 205, and drawing 19 (a) and (b) are the top view 
which looked at the 2nd cartridge 205 from the base side, and a sectional view in a field parallel to arrow-head 
200A. For example, the 2nd cartridge 205 is indicated by WO02 / 05631 3A1 (patent reference 1). 
[01 19] As shown in these drawings, the 2nd cartridge 205 is equipped with the cartridge body 210 which contains a 
disk 10. The means and record / playback means of rotating the disks 10, such as a spindle motor, invade into the 
cartridge body 210, and the cartridge body 210 has opening 210w for approaching a disk 10 in base 210b of the 
body 210 of a cartridge. On the other hand, the opening 214 of a disk 10 to which the whole is exposed mostly is 
formed in top-face 210a. 

[0120] In order to open and close opening 21 Ow, Shutters 212a and 212b are formed. Shutters 212a and 212b 
rotate Shafts 213a and 213b as a core, respectively. Control unit 212c is prepared in shutter 212b. According to 
the fitting device established near shaft 213a and the 213b, Shutters 212a and 212b interlock and operate. For this 
reason, by operating control unit 212c from the outside, both shutters 212a and 212b can be rotated, and a 
switching action can be performed. When Shutters 212a and 212b are in an open condition, a part of signal 
recording surface 1 0A of a disk 10 is exposed to the exterior from opening 210w. 

[0121] The 2nd cartridge 205 is equipped with thickness H2. When the disk 10 is held so that it may be pivotable 
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within the cartridge body 210, the distance from base 210b of the body 210 of a cartridge to signal recording 
surface 10A of a disk 10 is S2. Moreover, the 2nd cartridge 205 is inserted in disk drive equipment in the direction 
shown by arrow-head 200A. The width of face of the 2nd cartridge 205 in the direction which intersects 
perpendicularly with the path of insertion is W2. With this operation gestalt, H2, S2, and W2 are larger than HI, SI, 
and W1 of the 1 st cartridge 1 05 respectively. 

[0122] The locating holes 210s and 210t for determining the location of the cartridge 205 within a field parallel to 
the disk 10 in disk drive equipment are established in base 210b of the cartridge body 210. Among these, 210t of 
locating holes specifies the location which can be placed in the direction which intersects perpendicularly with 
arrow-head 200A. The distance of the core of 210s of locating holes and the core of 21 Ot of locating holes is P1. 
That is, the distance of the core of 210s of locating holes and the core of 21 Ot of locating holes is the same as the 
1st cartridge 105. The distance to the line which connects the core of 210s of locating holes and the core of 210t 
of locating holes from the core of the disk 1 0 in the case of performing record and/or playback of a signal to a disk 
10 is D2. D2 is larger than D1. 

[0123] Moreover, the distance to the tip of side-face 210c of the cartridge body 210 which approached opening 
210W from the core of a disk 10 is L2, and the distance with 210d of side faces which counter side-face 210c, and 
the core of a disk 10 is M2. 

[0124] Drawin g 20 is the perspective view of the 3rd cartridge 215, and drawin g 21 (a) and (b) are the top view 
which looked at the 3rd cartridge 215 from the top-face side, and a sectional view in a field parallel to arrow-head 
200A. 

[0125] The 3rd cartridge 215 differs from the 2nd cartridge 205 in that opening which exposes one side of a disk to 
top-face 210a is not prepared. Moreover, it has the clamper 220 between a disk 10 and top-face 210a of the 
cartridge body 210. 

[0126] The appearance in a field parallel to the disk of the 3rd cartridge 215 is the same as the 2nd cartridge 205. 
Moreover, the locating holes [210s and 21 Ot ] location is also the same as the 2nd cartridge 205. Next, the disk 
drive equipment which can also be loaded with any of the 1 st cartridge 1 05, the 2nd cartridge 205, and the 3rd 
cartridge 215 is explained. Henceforth, when referring to about the 1st cartridge 105, the 2nd cartridge 205, and all 
the 3rd cartridge 215, it is only called a cartridge. As shown in drawin g 22 , disk drive equipment 305 is equipped 
with the traverse chassis 20, the spindle motor 30 used as a driving means, and the optical pickup 40 used as 
record and/or a playback means. 

[0127] A spindle motor 30 has disk installation side 30b for holding a disk 10, and is being fixed to the traverse 
chassis 20. In accordance with the guide shafts 43 and 44, the optical pickup 40 is supported on the traverse 
chassis 20 so that it may be movable. Moreover, lock-pins 21 and 22 are formed on the traverse chassis 20. Near 
the tip of a lock-pin, bearing surfaces 21a and 22a are formed, respectively. 

[0128] Disk drive equipment 305 is further equipped with a top plate 70, a tray 80, and the positioning structure 90. 
A clamper 71, the clamper supporter 72, the detection lever 75 and the detection lever supporter 76, and the 
shutter closing motion section 77 are formed in the top plate 70. Moreover, the guide slots 70a and 70b for 
containing a tray 80 inside disk drive equipment 305 and guide slot which the shutter closing motion section 77 
moves 70c are prepared in the top plate 70. In the near side of a top plate, the end of guide slot 70c is located 
near the center, and the other end of guide slot 70c is close to guide slot 70b by the back side of a top plate. The 
detection lever 75 is supported by the detection lever supporter 76, and is energized in the direction of arrow-head 
80B by energization means, such as a spring which the detection lever supporter 76 does not illustrate. The 
detection lever supporter 76 can resist the energization force, and can be moved in the direction of arrow-head 
80A. Stopper 76a of the letter of a projection is formed, and when the detection lever supporter 76 is made to 
move the detection lever supporter 76 in the direction of arrow-head 80A, stopper 76a is located in it under the 
heights 72a prepared in the clamper supporter 72. For this reason, stopper 76a contacts heights 72a, and descent 
of the clamper supporter 72 is barred. 

[0129] Crevice 80r for containing a cartridge is prepared in the tray 80. Opening 80w for approaching the disk 10 
with which the spindle motor 30 and the optical pickup 40 were contained by the cartridge is prepared in the pars 
basilaris ossis occipitalis of crevice 80r. A tray 80 is equipped with the slide section 81 and the spring 82 used as 
an energization means. With the spring 82, the slide section 81 is energized in the direction of arrow-head 82B. 
Moreover, the projection 83 which engages with the detection lever 75 prepared in the top plate is formed above 
opening 80w. 

[0130] As shown in drawin g 22 , in disk drive equipment 305, circle configuration crevice 80q may be further 
prepared in the pars basilaris ossis occipitalis of crevice 80r so that direct loading of the disk which is not 
contained by the cartridge can be carried out. Moreover, in order to make easy to take out from a tray 80 the 
cartridge laid in crevice 80r, 80s of notching for exposing a part of side face of a cartridge may be prepared in the 
front face of a tray 80. 

[0131] The positioning structure 90 contains the positioning transducer 93 which has gage pins 91 and 92, and the 
supporter 94 which has the space which contains the positioning transducer 93. Locator pins 91 and 92 are 
equipped with the tip inserted in the locating hole of a cartridge, and bearing surfaces 91a and 92a. Moreover, 
locating holes 91b and 91c and locating holes 92b and 92c are established in the pars basilaris ossis occipitalis of 
gage pins 91 and 92, respectively, and these locating holes are exposed to it from the holes 94a and 94b formed in 
the supporter 94. 

[0132] The positioning transducer 93 is movable into the space of a supporter 94 at a Z direction. In accordance 
with the guide shafts 84 and 85 prepared in the tray, in the direction of arrow-head 80A or arrow-head 80B, it is 
supported at the rear-face side of a tray 80, and the positioning structure 90 is energized in the direction of 80B 
by the means which is not illustrated so that it may be movable. Gage pins 91 and 92 are projected into crevice 80r 
from the holes 80a and 80b prepared in the pars basilaris ossis occipitalis of crevice 80r of a tray. Holes 80a and 



JP,2003-162860,A [DETAILED DESCRIPTION] 



80b are extended in the direction of arrow-head 80A and arrow-head 80B. By energization to the positioning 
structure 90, gage pins 91 and 92 are most located in hole 80a and 80b at the near side. 

[0133] The positioning structure 90 is engaging with the actuator 99 which is interlocked with the slide section 81 
and moves in the direction of arrow heads 80A and 80B. If contact section 99a which may contact the slide section 
81 is prepared in the actuator 99 and the slide section 81 moves in the direction of arrow-head 80A beyond a 
predetermined distance, the slide section 81 will contact contact section 99a, and will move an actuator 99 in the 
direction of arrow-head 80A. In connection with this, the positioning structure 90 also moves in the direction of 
arrow-head 80A so that locator pins 91 and 92 may be located in a very back side (interior side of De Dis drive 
equipment 305) in Holes 80a and 80b. 

[01 34] The tray 80 is contained in disk drive equipment 305, and is usually located under a top plate 70. When 
loading with a cartridge, it is discharged by the tray migration device which is not illustrated as a tray 80 shows 
drawin g 22 from disk drive equipment 305. After laying a cartridge in crevice 80r of a tray 80, the device which will 
not be illustrated if a command is given to disk drive equipment 305 draws a tray 80 along the guide slots 70a and 
70b of a top plate 70. 

[0135] At this time, shutter control unit 212c of shutter 112 control unit 1 12c of the 1st cartridge 105 or the 2nd 
cartridge 205, and the 3rd cartridge 215 engages with the shutter closing motion section 77. The shutter closing 
motion section 77 also moves along with guide slot 70c, and the shutter of a cartridge is gradually opened as a tray 

- 80 is drawn. If a tray 80 is completely contained in disk drive equipment 305, the shutter of a cartridge will also be 
opened wide completely. Then, the traverse chassis 20 goes up and the disk 10 in a cartridge is laid in installation 
side 30b of a spindle motor 30. Moreover, a clamper 71 descends if needed. Actuation of a clamper 71 is explained 

- in detail below. 

[0136] In addition, in this operation gestalt, although the 1st cartridge 105, 2nd cartridge 205, and 3rd cartridge 215 
all equipped the same side face with the shutter control unit, it had the shutter control unit in a location different, 
respectively, and disk drive equipment 305 may be equipped with the shutter closing motion section corresponding 
to each shutter control unit. Moreover, the timing which opens and closes the shutter of a cartridge may change 
with classes of disk. In order for the disk 10 in a cartridge to be correctly laid by installation side 30b of a spindle 
motor 30 in disk drive equipment 305, in a field parallel to a disk 10 (X-Y flat surface), it must be positioned 
correctly and a cartridge must be correctly positioned in the thickness direction (Z direction) of a cartridge. Where 
a cartridge is laid in a tray 80, when positioning in an X-Y flat surface and positioning in a Z direction are made 
about and the traverse chassis 20 goes up, with disk drive equipment 305, positioning in a X-Y flat surface and 
positioning in a Z direction are correctly made, so that it may explain in full detail below. 

[01 37] The disk with which the specification of the recording method of a signal and a playback system differs is 
contained by the 1st cartridge 105, 2nd cartridge 205, and 3rd cartridge 215. For this reason, an optical pickup 40, 
the pin dollar motors 30, and these control means that are not illustrated support alt of such different specification. 

[0138] Next, loading of the 1st cartridge 105, the 2nd cartridge 205, and the 3rd cartridge 215 is explained. 

[0139] Drawin g 23 (a) and (b) are the top view showing the condition that disk drive equipment 305 was loaded with 

the 1st cartridge 105, and a sectional view parallel to the path of insertion. 

[0140] The side face of the cross direction of the 1st cartridge 105 is contacted, the 1st receptacle side 80c and 
80d which specifies the location in the direction of X, and the last side face of the path of insertion of the 1 st 
cartridge 105 are contacted, and the 1st receptacle side 80e and 80f which specifies the location in the direction 
of Y is established in the side face which forms crevice 80r of a tray 80. 1 st receptacle side 80c and 80d [ of 1 st 
receptacle side ] spacing is set as W1 [ equal to the width of face of the 1st cartridge 105 ]. Moreover, the 1st 
bearing surface 80g and 80h which receives base 1 10b of the 1st cartridge 105 is formed in receptacle side [ of the 
direction of X / 1st /c / 80 / and 80d ] near. As for the 1st bearing surface 80g and 80h, only d1 is high from the 
pars basilaris ossis occipitalis of crevice 80r of a tray 80. d1 is set up so that it may become equal to the 
difference of the 2nd 105 205 disk cartridgeS2 and 1st cartridgeSI. That is, d1, S1, and S2 are filling the relation of 
d1=S2-S1. 

[0141] In the condition of not laying the 1st cartridge 105 in a tray 80, since the slide section 81 is energized in the 
direction of arrow-head 80B with the spring 82, it is in the location shown by broken-line 81'. Moreover, gage pins 
91 and 92 are also most located in hole 80a and 80b at the front-face side, and contact section 99a of an actuator 
99 has them in the location shown by broken-line 99a 1 . 

[0142] When making a tray 80 discharge from disk drive equipment 305 and laying the 1st cartridge 105 in a tray 
80, the 1st cartridge 105 is put into crevice 80r of a tray 80, pushing the slide section 81 on the side face of the 
1st cartridge 105. If the slide section 81 moves a predetermined distance, the slide section 81 will contact contact 
section 99a of an actuator 99. Then, the slide section 81 moves with an actuator 99. The positioning structure 90 
also moves with migration of an actuator, and gage pins 91 and 92 move in the inside of hole 80a and 80b. 
[0143] After moving the slide section 81 so that the 1st cartridge 105 may go into crevice 80r completely, the 1st 
cartridge 105 is put into crevice 80r of a tray 80. The 1st cartridge 105 contacts the 1st receptacle side 80c and 
80d of the direction of X, and positioning in the direction of X is made. Moreover, since the slide section 81 is 
energized in the direction of 80B, the 1st cartridge 105 contacts the 1st receptacle side 80e and 80f in the 
direction of Y, and positioning of the direction of Y is made. Thereby, in an X-Y flat surface level on a disk 10, the 
1 st cartridge 1 05 is positioned to a tray 80. 

[0144] Base 1 10b of the 1st cartridge 105 contacts the 1st bearing surface 80g and 80h. Since the distance to 
signal recording surface 10A in case a disk 10 is in record/playback condition from base 1 10b of the 1st cartridge 
105 is S1 as shown in drawin g 23 (b), the distance from the base of crevice 80r to signal recording surface 10A is 
d1+S1. Since dl, SI. and S2 are filling the relation of d1=S2-S1 as mentioned above, the distance from the base of 
crevice 80r to signal recording surface 1 0A is set to S2. 
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[0145] Moreover, locator pins 91 and 92 are moving to the location which engages with the locating holes 1 lOt and 
1 10s of the 1st cartridge 105 at this time. For this reason, the tip of locator pins 91 and 92 is inserted in the 
locating holes 1 1 0t and 1 10s of the 1st cartridge 105, and the bearing surfaces 91a and 92a of locator pins 91 and 
92 touch base 1 10b of the 1st cartridge 105. The distance to the line which connects the tip of gage pins 91 and 
92 from the location of the core of a disk 10 is D1. 

[0146] As mentioned above, where the 1st cartridge 105 is laid in a tray 80, positioning in the X-Y flat surface of 
the 1st cartridge 105 to a tray 80 is made. However, a tray 80 is not discharged / inserted from disk KADORAIBU 
equipment 305 by the tray migration device which is not illustrated, and a tray migration device does not control 
migration of a tray 80 by high precision. For this reason, when a tray 80 is inserted in the interior of disk drive 
equipment 305, it may shift from the location where the location of a spindle motor 30 and the tray 80 to that 
installation side 30b was defined. 

[0147] For this reason, location ****** of a spindle motor 30, and the disk installation side 30b and the 1st 
cartridge 105 is performed by forming lock-pins 21 and 22 in the traverse chassis 20 to which the spindle motor 30 
is being fixed, and making lock-pins 21 and 22 engage with the locating holes 91b and 91c and locating holes 92b 
and 92c of gage pins 91 and 92. 

[0148] As shown in drawin g 23 (b), after a tray 80 is inserted into disk drive equipment 305, the traverse chassis 20 
to which a spindle motor 30 and lock-pins 21 and 22 were fixed goes up to a Z direction. As shown in drawin g 24 at 
this time, since the tip of a lock-pin 22 is located under the locating hole 92c of a locator pin 92, if the traverse 
chassis 20 goes up to a Z direction, the tip of a lock-pin 22 will be inserted in locating hole 92c. Similarly, the tip of 
a lock-pin 21 is inserted in locating hole 91c. Spacing of bearing-surface 91a which receives the base of spacing of 
bearing-surface 92a which receives the base of the 1st cartridge 105 of a locator pin 92, and the bearing surface 
around locating hole 92c, and the 1st cartridge 105 of a locator pin 91, and the bearing surface around locating hole 
91c is T1. Moreover, the bearing surfaces 21a and 22a of lock-pins 21 and 22 are height Tf. 

[0149] Lock-pins 21 and 22 have separated only distance y from the core of a spindle motor 30 in the direction of 
Y, and the distance of the core at the tip of gage pins 91 and 92 and the core of locating holes 91c and 92c is nl. 
Therefore, D1, nl, and y fill the relation of y=D1+n1. 

[0150] Even if the location at the tip of lock-pins 21 and 22 has shifted from the location of the locating holes 91c 
and 92c of gage pins 91 and 92 somewhat, it is desirable that the taper is formed in the tip of lock-pins 21 and 22 
and the perimeter of locating holes 91c and 92c so that lock-pins 21 and 22 and locating holes 91c and 92c may be 
engaged certainly, respectively. 

[0151] As shown in drawin g 23 (b), the traverse chassis 20 went up, where a disk 10 is laid in installation side 30b 
of a spindle motor 30, the tip of a lock-pin 22 was completely inserted in locating hole 92c, and the positioning 
transducer 93 containing a gage pin 92 is estranged from the supporter 94. Moreover, bearing-surface 92a of a 
gage pin 92 is in the location where only d1 is higher than the pars basilaris ossis occipitalis of crevice 80r of a tray 
80. The tip of a lock-pin 21 is similarly inserted in locating hole 91c completely, and bearing-surface 91a of a gage 
pin 91 has only d1 in a high location from the pars basilaris ossis occipitalis of crevice 80r of a tray 80. hi can be 
expressed with h1=T1+Tf when distance of the traverse chassis 20 and base 1 10b of the 1st cartridge 105 is set 
to hi at this time. 

[0152] Base 110b of the 1st cartridge 105 is supported by the 1st bearing surface 80g and 80h of crevice 80r, and 
the bearing surfaces 91a and 92a of gage pins 91 and 92. At this time, by the optical pickup 40, the disk 10 
contained by the 1st cartridge 105 is correctly laid in disk installation side 30b of a spindle motor 30 so that record 
and/or playback may be possible. Thus, positioning in a Z direction is made. 

[0153] In discharging the 1st cartridge 105 from disk drive equipment 305, the traverse chassis 20 descends by 
giving a discharge command to disk drive equipment 305. Then, a tray 80 is discharged from disk drive equipment 
305 to the location which can take out the 1st cartridge 105. 

[0154] Drawing 25 (a) and (b) are the top view showing the condition that disk drive equipment 305 was loaded with 
the 2nd cartridge 205, and a sectional view parallel to the path of insertion. 

[0155] The side face of the cross direction of the 2nd cartridge 205 is contacted, the 2nd receptacle side 80j and 
80k which specifies the location in the direction of X, and the last side face of the path of insertion of the 2nd 
cartridge 205 are contacted, and the 2nd receptacle side 80m and 80n which specifies the location in the direction 
of Y is established in the side face which forms crevice 80r of a tray 80. Spacing of 2nd receptacle side 80j and 
2nd receptacle side 80k is set as W2 [ equal to the width of face of the 2nd cartridge 205 ]. 

[0156] As mentioned above, in the condition of not laying the 2nd cartridge 205 in a tray 80, the slide section 81 is 
in the location shown by broken-line 81 \ Moreover, gage pins 91 and 92 are also most located in hole 80a and 80b 
at the whole surface side, and contact section 99a of an actuator 99 has them in the location shown by broken- 
line 99a'. 

[0157] When making a tray 80 discharge from disk drive equipment 305 and laying the 2nd cartridge 205 in a tray 
80, the 2nd cartridge 205 is put into crevice 80r of a tray 80, pushing the slide section 81 on the side face of the 
2nd cartridge 205. If the slide section 81 is moved for a while as shown in drawing, a sufficient room is securable 
for laying the 2nd cartridge 205. At this time, the slide section 81 does not contact yet contact section 99a of the 
** actuator 99. For this reason, the positioning structure 90 does not move. 

[01 58] In this condition, the 2nd cartridge 205 is put into crevice 80r of a tray 80. The 2nd cartridge 205 contacts 
the 2nd receptacle side 80j and 80k of the direction of X, and positioning in the direction of X is made. Moreover, 
since the slide section 81 is energized in the direction of 80B, the 2nd cartridge 205 contacts the 2nd receptacle 
side 80m and 80n in the direction of Y, and positioning of the direction of Y is made. Thereby, in an X-Y flat 
surface level on a disk 10, the 2nd cartridge 205 is positioned to a tray 80. The location of the core of the disk 100 
contained by the 2nd cartridge 205 is in agreement with the location of the core of the disk 100 when the 1st 
cartridge 105 is laid in a tray 80. 
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[0159] At this time, the 2nd cartridge 205 does not contact in the 1st receptacle side 80c, 80d, 80e, and 80f. In 
other words, the 1st receptacle side 80c, 80d, 80e, and 80f is established in a location which does not contact the 
2nd cartridge 205. The 2nd cartridge 205 does not contact the 1st bearing surface 80g and 80h, either, but base 
210b is held by the base of crevice 80r of a tray 80. The base of crevice 80r turns into the 2nd bearing surface 
which receives the 2nd cartridge 205. Since the base of base 210b and crevice 80r touches, as shown in drawin g 
25 (b), the distance to signal recording surface 10A in case a disk 10 is in record/playback condition from the base 
of crevice 80r is S2. 

[0160] Moreover, locator pins 91 and 92 are in the location which engages with the locating holes 210t and 210s of 
the 2nd cartridge 205 at this time. For this reason, the tip of locator pins 91 and 92 is inserted in the locating holes 
210t and 210s of the 2nd cartridge 205, and the bearing surfaces 91a and 92a of locator pins 91 and 92 touch base 
210b of the 2nd cartridge 205. The distance to the line which connects the tip of gage pins 91 and 92 from the 
location of the core of a disk 10 is D2. 

[0161] Then, as shown in drawing 25 (b), after a tray 80 is inserted into disk drive equipment 305, the traverse 
chassis 20 to which a spindle motor 30 and lock-pins 21 and 22 were fixed goes up to a Z direction. As shown in 
drawin g 26 at this time, since the tip of a lock-pin 22 is located under the locating hole 92b of a locator pin 92, if 
the traverse chassis 20 goes up to a Z direction, the tip of a lock-pin 22 will be inserted in locating hole 92b. 
Similarly, the tip of a lock-pin 21 is inserted in locating hole 91b. Spacing of bearing-surface 91a which receives 
the base of spacing of bearing-surface 92a which receives the base of the 2nd cartridge 205 of a locator pin 92, 
and the base in which locating hole 92b was prepared, and the 2nd cartridge 205 of a locator pin 91, and the base 
in which locating hole 91b was prepared is T2. T2 is set up so that the relation of T1-T2=S2-S1=d1 may be filled. 
As mentioned above, it is desirable that the taper is formed also in the perimeter of locating holes 91b and 92b. 
[0162] The distance of the core at the tip of gage pins 91 and 92 and the core of locating holes 91b and 92b is n2. 
Therefore, D2, n2, and y fill the relation of D2=y+n2. As shown in drawin g 24 , since D1, n1, and y are filling the 
relation of y=D1+n1, they are set to D1-D2=n1+n2 from these relation. That is, spacing of locating holes 91b and 
92b and locating holes 91c and 92c is equal to the difference of D1 and D2 respectively. 

[0163] As shown in drawin g 25 (b), the traverse chassis 20 goes up, and where a disk 10 is laid in installation side 
30b of a spindle motor 30, the tip of a lock-pin 22 is completely inserted in locating hole 92b. Moreover, bearing- 
surface 92a of a gage pin 92 is in the same location as the base of crevice 80r of a tray 80. The tip of a lock-pin 
21 is similarly inserted in locating hole 91b completely. h2 can be expressed with h2=T2+Tf when distance of the 
traverse chassis 20 and base 210b of the 2nd cartridge 205 is set to h2 at this time. 

[0164] For this reason, base 210b of the 2nd cartridge 205 is supported by the base of crevice 80r, and the bearing 
surfaces 91a and 92a of gage pins 91 and 92. At this time, by the optical pickup 40, the disk 10 contained by the 
2nd cartridge 205 is correctly laid in disk installation side 30b of a spindle motor 30 so that record and/or playback 
may be possible. Thus, positioning in a Z direction is made. 

[0165] In discharging the 2nd cartridge 205 from disk drive equipment 305, the traverse chassis 20 descends by 
giving a discharge command to disk drive equipment 305. Then, a tray 80 is discharged from disk drive equipment 
305 to the location which can take out the 2nd cartridge 205. 

[0166] Positioning of an X-Y flat surface and a Z direction is made by the 3rd cartridge 215 within disk drive 
equipment 305 like the 2nd cartridge 205. It is because the point that the 3rd cartridge 215 differs from the 2nd 
cartridge 205 is related to the top-face structure of a cartridge and the top-face structure of a cartridge does not 
influence positioning of the cartridge within disk drive equipment 305. 

[0167] Thus, when a cartridge is laid in the tray 80 of disk drive equipment 305, the 1st bearing surface 80g and 
80h which supports the 1st cartridge 105 is formed in the field in which it is not located in under the 2nd cartridge 
205, but is located only under the 1st cartridge 105. Moreover, the 1st bearing surface 80g and 80h is in a location 
higher than the base of crevice 80r which supports the 2nd cartridge 205. For this reason, the 1st cartridge 105 is 
supported by 80h in the 80g of the 1 st bearing surface, and a location higher than the base of crevice 80r, and the 
2nd cartridge 205 is supported by the base of crevice 80r in the 80g of the 1 st bearing surface, and a location 
lower than 80h. That is, a tray 80 can support the base near the opening of a cartridge in different height based on 
the difference in the appearance of the 1st cartridge 105 and the 2nd cartridge 205. 

[01 68] Moreover, the actuator 99 interlocked with the slide section 80 moves the positioning structure 90, and 
supports the 1st cartridge 105 and 2nd cartridge 205 by the bearing surfaces 91a and 92a of the locator pins 91 
and 92 prepared in the positioning structure 90. Since the locating holes 91b and 91c established in the base 
located in height which is different from the bearing surfaces 91a and 92a, and 92b and 92c are prepared in gage 
pins 91 and 92, respectively. When the lock-pins 21 and 22 prepared in the traverse chassis 20 engage with 
locating holes 91b and 92b or locating holes 91c and 92c alternatively, the height of the bearing surfaces 91a and 
92a of gage pins 91 and 92 can be adjusted. For this reason, gage pins 91 and 92 can be moved so that it may be 
located in the height from which the bearing surfaces 91a and 92a which support a cartridge differ with the 
actuator 99 which moves based on the difference in the appearance of the 1st cartridge 105 and the 2nd cartridge 
205. 

[01 69] By these two supporting structures, a cartridge can be supported in different height in that thickness 
direction based on the difference in that appearance. At this time, irrespective of the appearance of a cartridge, 
the location of signal recording surface 10A in record/playback condition of the disk 10 contained by the cartridge 
is located in the distance of S2, and is held in the height direction in the equal location from the base of crevice 
80r of a tray 80. That is, based on the difference in the appearance of a cartridge, the base of a cartridge is 
supported in different height so that signal recording surface 10A in record/playback condition of a disk 10 may 
become a location equal irrespective of the class of cartridge. 

[01 70] On the other hand, according to the various receptacle sides established in the side face of crevice 80r, a 
tray 80 can position the 1st cartridge 105 and 2nd cartridge 205 in a field parallel to a disk 10 so that the core of a 
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disk 10 may be in agreement with a position. However, the positioning accuracy within the De Dis drive equipment 
305 of a tray 80 may not be enough. For this reason, the positioning structure 90 is formed in a tray 80, the 
positioning structure 90 is moved with the actuator 99 which moves based on the difference in the appearance of 
the 1st cartridge 105 and the 2nd cartridge 205, locator pins 91 and 92 are inserted in the locating holes 110s and 
1 lOt of the 1st cartridge 105 and the 2nd cartridge 205, and 210s and 210t, and positioning in a tray 80 is 
performed first. 

[0171] Next, after making a tray 80 insert into disk drive equipment 305, the traverse chassis 20 is raised and the 
lock-pins 21 and 22 prepared in the traverse chassis 20 are inserted in the locating holes 91b and 92b established 
in gage pins 91 and 92, or 91c and 92c. Since lock-pins 21 and 22 are being fixed to the traverse chassis 20 at this 
time, that location does not change irrespective of the class of cartridge. However, it is set up so that spacing with 
the locating holes 91b and 91c and locating holes 92b and 92c which were established in the pars basilaris ossis 
occipitalis of gage pins 91 and 92 may serve as a difference of the distance D1 about the locating holes 110s and 
1 10t of the 1st cartridge 105, and the locating holes 210s and 210t of the 2nd cartridge 205, and distance D2. It is 
determined when the actuator 99 which in any a lock-pin shall be inserted between locating holes 91b and 92b, or 
91c and 92c moves based on the difference in the appearance of a cartridge defines the location of the positioning 
structure 90. 

[0172] Either the locating holes 91b and 92b established in the pars basilaris ossis occipitalis of the gage pins 91 
and 92 of the positioning structure 90 or the locating holes 91c and 92c come to be located above lock-pins 21 
and 22 as a result of migration of the positioning structure 90. That is, although a positioning hole site changes with 
cartridges, the location of the locating holes 91b and 92b which engage with lock-pins 21 and 22, or locating holes 
91c and 92c is in agreement irrespective of the class of cartridge as a result of conversion by the positioning 
structure 90. The lock-pin prepared in the traverse chassis 20 can perform correctly alignment of a spindle motor 
30 and the disk 10 contained by the cartridge. 

[01 73] Thus, a cartridge can be positioned in a field parallel to the disk contained by the cartridge based on the 
difference in the appearance with the combination of the structure and the positioning structure 90 which were 
prepared in the side face of crevice 80r of a tray 80, and lock-pins 21 and 22. 

[0174] In addition, as shown in drawin g 17 (a) and drawin g 19 (a), in the 1st cartridge 105 and 2nd cartridge of this 
operation gestalt, the width of face W1 and W2 of a cartridge and the die length of the cartridge in the path of 
insertion are divided at the core of a disk 10, L1 and M1 which are distance, and L2 and M2 are WKW2, and the 
relation between L1>L2 and MKM2 is filled. However, even if it is not filling such relation, the tray which the core 
of a cartridge is made in agreement and can be positioned in a flat surface parallel to a disk 10 is realizable. 
[0175] For example, as shown in drawing 27 (a) and (b), the 1st and 2nd cartridge 105* which fills W1>W2 and 
L1>L2, and in positioning 205* in tray 80', 1st receptacle side 80'c and 80' d are prepared in the side face of crevice 
80V of tray 80', and it performs positioning in the direction of X of 1st cartridge 105'. Moreover, 1st receptacle side 
80'c and 80'd are approached, and bearing-surface 80 'g, 80' 1 st h is prepared in the base of crevice 80V. As shown 
in drawin g 27 (b), 2nd cartridge 205* establishes a crevice in slide section 81', prepares 2nd receptacle side 81 j and 
81'k in the medial surface, and should just perform positioning in the direction of X of 2nd cartridge 205'. At this 
time, the 1st bearing-surface 80'g and 80'h do not contact 2nd cartridge 205'. 

[0176] Moreover, as shown, for example in drawin g 28 (a) and (b), in positioning the 1st cartridge 105' and 205* 
which fill WKW2 and M1> M2 in tray 80', 1st receptacle side 80'm and 80'n are prepared in the side face of crevice 
80V of tray 80\ and it performs positioning in the direction of Y of 1st cartridge 105\ As shown in drawin g 28 (b), 
2nd cartridge 205' prepares 2nd receptacle side 80'e and 80'f, and should just perform positioning in the direction 
of Y of 2nd cartridge 205'. W1 — < — it is W2 — using — receptacle side 80 'e, 80' 2nd f — the 1st receptacle 
side 80 — 'm, 80' — by preparing outside n, these cartridges can be laid in the tray 80 'inner crevice' 80 r so that 
the core of the disk 10 contained by the 1st cartridge 105' and 2nd cartridge 205' may be in agreement. 
[0177] Furthermore, as shown in drawing 17 (a) and drawin g 19 (a), the 1st cartridge 105 and 2nd cartridge of this 
operation gestalt were filling the relation of L1>L2 and DKD2. For this reason, the direction to which an actuator 
99 moves by migration of the slide section 81, and the direction to which the positioning structure 90 moves were 
in agreement the 1st cartridge 105 which fills the relation of L1>L2 and D1>D2 — the tray 80 which lays "and the 
2nd cartridge 205" — what is necessary is just to use 'the actuator 99 in realizing ', as shown in drawin g 29 ' As 
shown in drawin g 29 , actuator 99' has 1st connection section 99'b, and the 2nd connection section 99 'c and 
directional change section 99' d. Contact section 99'a is prepared in 1st connection section 99'b, and the slide 
section 81 is contacted. The end of 2nd connection section 99'c is connected with the positioning structure 90. 
Directional change section 99'd consists of ring members etc., and both ends are connected with the 1 st 
connection section 99 'b and 2nd connection section 99' c, respectively so that it may be pivotable. Moreover, the 
core of directional change section 99'd is fixed to tray 80". 

[0178] If 1st connection section 99'b moves in the direction of arrow-head 80A, 2nd connection section 99'c will 
move actuator 99' in the direction of arrow-head 80B. For this reason, when the slide section 81 moves in the 
direction of 80A, the positioning structure 90 can be moved in the direction of 80B. 

[01 79] In two cartridges from which an appearance differs Thus, the width of face W1 and W2 of a cartridge, L1 , 
Ml, and L2 and M2 that are the distance which divided the die length of the cartridge in the path of insertion at the 
core of a disk 10, When the distance D1 and D2 of a locating hole and the core of a disk fills WKW2, L1> L2, 
MKM2. and DKD2 to coincidence, even if they is except Location ground doubling of the cartridge can be carried 
out, and it can lay in a tray so that the core of the disk contained by the cartridge may serve as the same location 
within a tray. 

[0180] Then, the actuation which clamps a disk in disk drive equipment 305 is explained. Usually, with disk drive 
equipment, on both sides of a disk, it holds according to a clamper and a disk installation side so that it may rotate 
without the disk laid in disk installation sides, such as a turntable, producing field blurring etc. 
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[0181] In the case of this operation gestalt, the 1st cartridge 105 and 2nd cartridge 205 are not equipped with the 
clamper, but the 3rd cartridge 215 has a clamper in a cartridge. For this reason, when loaded with the 3rd cartridge 
215, it is made to estrange using the clamper 71 shown in drawin g 22 when disk drive equipment 305 is loaded with 
the 1st cartridge 105 and 2nd cartridge 205, so that the clamper 71 of disk drive equipment 305 may not contact 
the 3rd cartridge 215. 

[0182] In the condition that the shutter of the inserted cartridge was opened wide, it judges whether clamp 
actuation should be performed using a clamper 71 by whether the disk is exposed in the position on the top face of 
a cartridge. This location exists in opening including the field for laying a clamper in a cartridge. Drawin g 30 is the 
top view showing the condition of having been loaded with the 1st cartridge 105 in disk drive equipment 305. As 
shown in drawin g 30 , the detection lever 75 is formed in the top plate 70 so that the detection lever 75 may be 
located on opening 1 10w* prepared in top-face 1 10a of the cartridge body 110 of the 1st cartridge 105. 
[0183] Actuation of a clamp in case disk drive equipment 305 is loaded with the 1st cartridge 105 with reference to 
(c) from drawin g 31 (a) is explained. As explained with reference to drawin g 22 , a shutter 1 1 2 opens wide, and 
opening 1 10w' is exposed as are shown in drawin g 31 (a) and the 1st cartridge 105 laid in the tray 80 moves in the 
direction of arrow-head 80A. As shown in drawin g 31 (a), the detection lever 75 is energized in the direction of 
arrow-head 75A focusing on shaft 75a so that 75d of edges may not project caudad from a top plate 70. For this 
reason, tip 75b of the detection lever 75 is inserted in opening 1 10w\ 

[0184] Drawin g 31 (b) shows the condition that the tray 80 was completely inserted into drive equipment 305. 
Stopper 76a of the detection lever supporter 76 is not located under the heights 72a of the clamper supporter 72. 
For this reason, as shown in drawin g 31 (c), raise the traverse chassis 20 after insertion of a tray 80, make a disk 
10 lay in installation side 30b of a spindle motor 30, coincidence is made to rotate the clamper supporter 72 
focusing on shaft 72b, a clamper 71 is dropped on a disk 10, and it holds on both sides of a disk 10 by the clamper 
71 and installation side 30b. 

[0185] In discharging the 1st cartridge 105 from disk drive equipment 305, in case the traverse chassis 20 
descends based on a discharge command, inverse rotation of the KURAMPAKU supporter 72 is carried out a core 
[ shaft 72b ], and a clamper 71 is pulled apart from a disk 10. 

[0186] Same actuation is performed also when disk drive equipment 305 is loaded with the 2nd cartridge 205. In the 
2nd cartridge 205, opening which exposes one side of a disk 10 is prepared in top-face 210a of the cartridge body 
210, and this opening is not covered with a shutter. For this reason, even if the 2nd cartridge 205 which showed 
drawin g 32 (a) and was laid in the tray 80 like is inserted into disk drive equipment 305, the tip of the detection 
lever 75 is inserted in the opening 214 prepared in top-face 210a of the cartridge body 210. As shown in drawin g 
32 .(b), stopper 76a of the detection lever supporter 76 is not located under the heights 72a of the clamper 
supporter 72 like the case where it loads with the 1st cartridge 105. As shown in drawin g 32 (c), the traverse 
chassis 20 is raised after insertion of a tray 80, and a disk 10 is laid in installation side 30b of a spindle motor 30. 
Coincidence is made to rotate the clamper supporter 72 focusing on shaft 72b, a clamper 71 is dropped on a disk 
10, and it holds on both sides of a disk 10 by the clamper 71 and installation side 30b. . 
[0187] In discharging the 2nd cartridge 205 from disk drive equipment 305, in case the traverse chassis 20 
descends based on a discharge command, inverse rotation of the KURAMPAKU supporter 72 is carried out a core 
[ shaft 72b ], and a clamper 71 is pulled apart from a disk 10. 

[0188] On the other hand, in the 3rd cartridge 215, there is no opening in top-face 210a of a cartridge body. For 
this reason, as shown in drawing 33 (a), when the 3rd cartridge 215 laid in the tray 80 is inserted into disk drive 
equipment 305, tip 75b of the detection lever 75 contacts top-face 210a of the cartridge body 210, and rotates the 
detection lever 75 in the direction of arrow-head 75B. For this reason, 75d of edges of the detection lever 75 
projects caudad from a top plate 70. If insertion of a tray 80 progresses, it will engage with the projection 83 in 
which the tray 80 was formed, the tray 80 which moves in the direction of arrow-head 80A will be interlocked with, 
and the detection lever supporter 76 will also move in the direction of 80A. 

[0189] As shown in drawing 33 (b), where insertion into the disk drive equipment 305 of a tray 80 is completed, 
stopper 76a of the detection lever supporter 76 is located under the heights 72a of the clamper supporter 72. For 
this reason, as shown in drawing 33 (c), raise the traverse chassis 20 and a disk 10 is made to lay in installation 
side 30b of a spindle motor 30, even if it is going to rotate the clamper supporter 72 focusing on shaft 72b by the 
rolling mechanism which is not illustrated to coincidence, stopper 76a contacts heights 72a of the clamper 
supporter 72, and a clamper is prevented from descending [71 ] on a disk 10. On the other hand, since the 3rd 
cartridge 215 is equipped with the clamper 220, a disk 10 is inserted into a clamper 220 and disk installation side 
30b, and is held. 

[0190] Thus, according to this operation gestalt, it can detect whether opening for laying a clamper in the top face 
of a cartridge is prepared, and a clamper can be dropped based on a detection result. Therefore, even if disk drive 
equipment 305 has a clamper in a cartridge, and it does not have a clamper, it can load with it into disk drive 
equipment correctly. And to a disk 10, suitable support can be performed and record and/or playback of a signal 
can be performed to a disk 10. 

[0191] In addition, as explained to the detail in the 5th operation gestalt, it sets to two cartridges from which an 
appearance differs. Relation with the distance D1 and D2 of the core of a disk to the width of face W1 and W2 of a 
cartridge, and a locating hole, The relation with the distance SI and S2 at the width of face W1 and W2 of a 
cartridge, the signal recording surface of a disk, and the base of a cartridge may be contrary to the relation 
explained with the 1 st to 4th operation gestalt. 

[0192] Moreover, in the 1st to 5th operation gestalt. in order to make a gage pin engage with the locating hole in a 
different location, the gage pin was moved. However, 2 or more sets of locator pins corresponding to the locating 
hole in a different location could be prepared, respectively, and you may have the positioning structure equipped 
with structure which each projects according to a cartridge class or by which it is contained. 
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[0193] Moreover, in the 1st to 4th operation gestalt, although disk drive equipment was equipped with the 

regulation post of a pair, disk drive equipment may offer one or three regulation posts or more. 

[0194] Furthermore, in the 1st to 5th operation gestalt, although the optical disk was contained by the cartridge, 

the signal medium by other recording methods, such as a magnetic disk, may be contained by the cartridge. In this 

case, disk drive equipment is equipped with record / playback means corresponding to the recording method of a 

disk. 

[0195] 

[Effect of the Invention] According to this invention, a proper location can be loaded with the cartridge of the 
configuration from which plurality differs, and the disk drive equipment which can perform record and/or playback 
correctly to the disk contained by the cartridge can be offered. 



[Translation done.] 
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[Brief Description of the Drawings] 

[ Drawin g 1] Drawing showing the 1st example of this invention 
[ Drawin g 2] Drawing showing the 1st example of this invention 
[ Drawin g 3] Drawing showing the 2nd example of this invention 
[ Drawin g 4] Drawing showing the conventional example 
[Drawin g 5] Drawing showing the conventional example 
[Description of Notations] 
101 301 Harness 

102, 103, 302, 303, 304 A pressure welding or sticking-by-pressure connector 
104 Electric-Wire Maintenance Means 

1 Circuit Board 

la Crystal oscillator 
1b Microprocessor 
1c Line driver 

2 Circuit Board 

2a A differential line receiver 

3a, 3b A pressure welding or sticking-by-pressure connector 

3c Electric wire 
3d ****** 

4 GND 

3e Twisted pair wire 
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*<ssa**tfc»*. *(DJiffiA<«iE»*ffircx»aFn-& 

If3fcJi5irE®<D^x<7 h7<^8io 
[R*£ 7 ] NEK 1 &£tfft 2 a* — h U ? 
*I£;K£f®. ME®1 fccfct/®2<D* — h'J y*s<Mto& 

ffiFE3£l#«ifil*ffiffi**L. 

fJE7^^a.x-~^|cilifiL-C. MEIB»)#J&fccfcl/M 
E^-v KA<TOE3£»«*0)ffiffilc»L-C*ft4K*lc» 
itft»*ai irEKtB^r-f X* K^-f 
[»*«8] WEftBSttSf-fX* £*ti?ti 

2 <d*— h u ^ ya>i^-rtiss*"r * ^. <t t wukp-t *f 

X^ K7^f ^Sitfeot, ME®1 ifcJ:tfS2fl)A- 
K'J^vlcfctNT. i!Ef^^^i:»Ltflf(DE»fe 

*«rE-»a>fiB*«)?t<Dtt«fte>i/^. ME®ifc£ 
i;®2<d*— h u ^ v^iEf-f x^cDH-^Eit®^^ 

MEtwX^KMU E»-f &eBB£*rf £1BS)^ 
WIE^-f X^(D«-^E«Bil=:*rLT«^-a)E»fc«*:tf/ 
MEf 1 fcJ:tf®2 0D*-h'J y^ME^r-r X^?£¥ 

2 CD * — h 1 J ^CD~-*f(DiiM*^^:lC^^-r -&~>PtCD 

m.zixz>v&. iEH fc^t;m2cD*— v ixnmz 

UET^fax-^ iz^m Lt fJE-*KD&a*A b 6 > 
^ifi-r^If^HsizEKcDT^X^ K^-f^SSBo 
[li^^i o] iE7^f ai-^ icSiLT, ME 

-»o>tt«*«>e>A<fflrE»i fcd:i;i2^- v 

vCDaa^lSjlc^ft-r-StSsKSQlrEKcD^-f X<7 

[If*iSi 1] ME7^fai-^l:ailt, ME 
-«<DiiM^e>/)<MEmi fc<fctfm2CD*-HJ 
vCDK^^fS) ^ SlE«:*|pllc»«|-r 4W*JH 9 I^EKcD 

[if^JSi 2] ME-tt<D<5mj*#t°>fi. M-W 
CD{iB^7Xlc}f A^tl^>5t5g^. MEmi*5J:l/m2 
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8/1^1 i OH^tiJbMcEijtCDT^x^ K7-f?81. 
[IS*JSi 3] fflBttB%ti>tt&l*« 1fflB-*ta>ttB 

□.x— $ A<msH(is*A6^-x £ffirEffi»*ai3*t l r 

»SSSi*^R*Sl OlclEK^T-f h'J *>Vo 

4] SJESl *><fctf«2<Z>* — hU^V*< 

3£«**i«IB. WES 1 2 <D*—MJ 

— hu ^vicfctx-c. mE^x*i::»LTe#<DE» 

»t4«E-»®tti*»^fl>tti. tt&tfi::* lias 
i fc J: » 2 a) * — h u ^a>«re7 wrft® 

fcf>£*U liTES 1 6J:tfS2(D*- h U 7vW^ 
lcSo*i>r. TOEK1 <D{aB*tf>fc?>**:l*. DIBS 2 

[n*ai e] b^eim****^******^ 
*umau -»<DfaB*iM5£JSffii::*rr«wi tecktf 
g2<D*-h'j^ ya>i^r*i*»«-r * - <t t RTttttT 
K7-f?8i-cftot, mEmi fccktfm2(7);*3 

mE^-rx^sKBu* Birr ^SBm**? 

me ^ -r x ^ a) m^&mm iz l r er fc <t / 

IIEf-f X*l=»LT«#OE*fc*tf/*fcl*W±e 

fToa^offiE-x-r x^o*i&^sim=— a-r««fe3«r 

ES1 fc^i;i2<7)*- h'J v£ttB*tf>LTKfi 

7] miEhu-ri*. MEmi ^1/120 



^®co^<t^M-r^m2<»git®<b:$^-r^)iii^^i e 

Jst^r. lEf-f x^ir»Lr(i^a>ESfccfe^/^fc 

l*H±SfT5«*0)ffirEfi*E«ffitTOE» 1 fc cfel/« 

2<dii— h*) yis<Dmmt<D&mzmte'oTt$i') . wfe 

hU^flt HE*1 fc<fctfS2 0>*— hU ^i/<DlSffi(D 

*5«fctf*2 0>ftBi**L. WJ 

Em i *>£tfm2(D&®<D5*>. igi^iiBI::fc6(5 : 5 
I*. S9ES1 fc«fctfS2(D*- h'J ? »:?*<SEtt£*Lfc£: 
S9ESB10)*— h'J^y*fcr*«lE*2 0)*-h , J 

fc^T. flE7 f ^X^(c*tLTfl^(DE^fccfci;/^/c 
li^iSftdii^CDME^r^X^CD^i^lcW-r^BfrE-- 

lSJEhU>f I*. 

»esi ^(/12^-h'j ^^{on^cosmics^ 

[MXH2 0] 1WB-»a>tt«*tf>tr:/l** fflTEttS 

a«)^izitA**isft«sfflfe«fer/mE»i fcct^m2cD 

fflEh U-T iZcfcoT. MEmi 2 <DJl— h'J 

s?*<«iEe»^s(7)-t»i=:tt«'r«*-e»A**tfca. 

<X*A<®B2*i£IS3fcill 9lzEKC0^-f X? K^*f 

umm2 2] iE-8(otifi*«>i;>0ftifti 
r*, «rEflEffl3&^*&*K*i^ttH-r*mi ^wi2 

*ifc*i fc«i:tf»2a>ttita«>^t£*L. 

^y0-^0s$e>^ iUE->pf<DeB^e>(Dm 
i a>ttB*^*fci**2a>tta»«)?ti:a«wic«ft 

■T'&cfcd. fIET^^iLX--$r)!)<ME^B^^mig^^ 
®}*-d-^>IS*«2 1 IzEKcD^f^X^ K7-f^8fio 
[M*«2 3] (i-^E^®^«*r^^-<x<7^^tt-€ 
tiJRIULfcmi fcct^2M- h'J 7v(DUfti?8 
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/^Srtjtturasy. te^i*. hy ^vcd±®iz<7^ 
a>«Mi*iKria*m*«A<«tt Lfc t suubie* ^ 

[000 1 ] 

[*W0)B"r4a«»IH T^x^ttW-siE 

[00 0 2] 

-r **tt«#E»a{*a>E«»tti*. *-r*-r»<<to 
tt«r**- hy v 

[0 0 0 3] ZCDtztb* *JBA<*L^«*lCi3t\rfi-»E 

lt3b<»***t*« MBB)iw<C;<faLr< 

[0 0 0 4] 

] B(B4*BflO 2/05631 3A 1 

[0 0 0 5] 

fiftfc hU-f K^-7<DB8«lcfcy % 2 0a>SB£HB*l:i» 

H-a<Dfi-^ERtt#stt«-r*a— hy vvt it, 

7^>r K7-f?8lt. ^ffi<Da*4ttaa>*- 



— h 'J ^v$iEL<SSL. fc-h'J vrtoe-SHEiS 
■«:E*tLfc^ «#E»a»0)««SllfeLfcy 

[0 0 0 6] iS*. «^a>E«^SC$SfflLfc* 

&4»ft(D«#E»«ttJ&<BfllB* *fflft**LTfcy. C 

*i6©«#E«k«(*ttt»'r«*- hy 'r^attts 
— *— hy ?i*a>«»rfci=x-r*2 K^-r^« 

[0007] **Mf*±EBHS»3feL. HSa>»fc* 

2 i*i±<7>a— h y ^ vroi^-rti* ss«-r * - <t t prte-e 
fey. a— hy v ^izjftttaFtifc^-f x^^mltjel 

<E»fc<l:t;/*fcl4li**fcc:<P3Ci:a)-C#* J r-f 
[0 0 0 8] 

[■■S»»t4fc«)fl)*R] -rX* 

ufc* 1 fc£ m 2 CD*- h y * ya)i^r*t*«*-r * 
-irtoifig-efcy. fflEsn js*t;*2a>*— hy 

4*fT3**0)ffirE«#E«ffi^:WIESl fc£tfm2CD 
*— h'J yv<&JSffii:<&SE»L fc^tflc, fllESifc* 

B#«fc. TOE^-rx^aXt^Eftffil^WLTfi-^CDE 

lfflEffi»l^©<&I£B®l~i£B£*u WrE^-r X*I=»L 
rfi#a)E«j3cfer//*fcl*l9±A<tTie*c*:3. ffiEm 
1 fccfctfm 2 h'J * vCDW&OMSlcg^T. 

toesi fcWS2M- hy ^yo>isas«rEE»* 

[0009] a&«»*LL^Jfifl^J8i=fct^r. iteit* 
«ie«i fc«fci/»2 0)*— hy *yv(DiSffia>^ 

t*ti?timm'r%>mi t$&xfm 2 o&mzGi^ ate 

mi fccfcl/m2(7>j^®c7>^* ) . Kt^(4Blcfc4($5li. 

iuieu fcj:i/m2o*- hy ^vA<sa*tifct^. 
ues 1 hy «y^*fci*«rE»2(D*— hy 

[0 0 1 O] fe«»*Lt^HJfi^ffiir*5t^T. ME3t^ 
^^L. TOESi fc«fel/»2a>*— h'J *vrt<SS«**i 

fct*. «JE»ia>*-hy^^*fci*ffiEK2<D*— 

h 'J vO)-S(D^roT^l:filt ftfittfe^WIEm 

i o*— hy *v vfe < ti/fjEm2 0j3— hy v*samis 

[0 0 1 1] fc*»*Lt^Jfi»ffllcfc^T. B5E*i 
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fcJ:U:i2(D*- h'J BR. 1»IE«1*5 

* m 2 <*>*- k u <y *j<Dmz<Dmmzm-3i\x&m-f 
$>7<??**-$zwizffiK. m&xnm&i*. wet 

lit, IKIES 1 fccfctf»2<D*— hU *v<DiSffi£S: 
[0 0 12] fc4»*Lt^tfi^ffllc*5txr. miB3£l# 
4RL flEftl fcJ:tfl20*- h'J 7vfl)W0)Sa 
— $lc»lt£fttdSEffl££*rU «TEW1(D*— h'J-;/ 

#fc-t<Djsffi$ffiriafl5®^3ti#L. WEft i a>*- h'j 

*2**fcl*1WB«2 0!>*-- h'J ^ v<Df6*A<»**ttfc 

«*lc«rEffiffiA<*(DJSffii:««Lft^<*:3. ME7^ 
fax- $tf*mirz> 0 

[0 0 13] a&4»*Ll^Jfi»«8l3fcL^r. HtlE^S 
ItlE^K)^lftcDigM®lc^Lr^Sc0ii5$f^lS 
ltt>*ifc»»ffi£*U SirEftl 0)*- h'J ?i?«fcl± 

!WEK2a)*-hU^^a)«*A<*««*ifc»d. to) 

[0014] fc*»*LL^IIlfi^fflic*s^r. mTBfti 
*5«*:tfK2(D*-hU^^*<««*tv*l8. MBftifc 

^,7^fai-^ £sgl^fi8;U B?rEXI#<f&l*ffiffi£*i 

l/fliTE^ KA<«JE3El#«ifia)ftffiI=»L-C*3S:*aE3F 

[O 0 1 5] *§£W<Dte<Dir<< K^-f ?36« 

I*. «»B«ffiS***^x***ft**uMAU - 

»o>ii«ft^*iaffiir*-r*iB i te«fctf»2<D*— h 
u«>ya)t^rttstt«-r-&cttpri6-ea&y. WBfti 

£J:t/SI 20)*— hU Wf^fX^CJtLtl 

+»Dic»-r4«rE-aa)ttB»aft?t(D(4fi. &&tfc:« 

«TES 1 ti&lfm 2 CD* - h 'J v vOltlEf-f^^fc? 

^-r we-?* **£«bl. BHrr«SBs 

S*rr*BM*«i:* 1ttET<X*<D«#B«illc»L 
r«#a>E»j3<fetf/*fcl4S^Sf73^^ Kt. SUE 
ft 1 fc^tfft 2 CD*- h 'J ^ ^tTOB-r-f 7.0 fcTfrtt 

* — h 'J ^ vco->^cD{iB^*)^:ir^^-r^-^cD(iB 

» to e > £ * t* « a b »«> a it £ £ oi * h o 

[OO 1 6] &&&'£Ll*m&l&WStl-t$l*T % T4 7.0 

K^-r bjesii tecfez/m2(D*— hu^a* 

K***t*IB. M§B$ 1 £><fctfft 20)* — h 'J yisOtt 
ff2<D^micg^l>T&Srr£7?^zLX-<$r SMl^dS 

«»E7^^3.x— *lcil«iLrTOE-»a>ttB»*!> 



[0017] fc*»*LL^sejfi^»icfci\r. fflET? 

^a.x-^{->il6Lr. WJE-»0)ttB*totr>A<mE 

»i «3cki;»2(D*- h«j ^ya>a**«iic»»-r*. 

[0 0 18] fc4W*Ll^S6Jfi^ffll^*5L^r. BiJBT^ 
^zLX-^|cai!)Lr. »E-8©fia»Ae>A<«lE 
mi fccfctfft2<D*- h'J *;/v<Dj£tt*|p]£Sttfc*{S] 

[ooi 9] a&4»*Li^Sttfi»!Bi^fct^r. WE— » 

5tis<t. iHEfti fc<fci/m2<7)*- h'j vvomm&s: 
[0020] a&*»*L^setfi^eicfc^T. urBea 

fttf>«El*. lftJE-tt<DttBfttot 0 >£&#^£<aMft 
to^-x^U itE7^f zlx— £*<1fflEfiBj*tt'< 
-x^ltJEiSUd^lSlc^Lr^a^-l+^o 
[002 1] &-&W*Ll^*lfi^lBI-tel^T. x-fX^ 

K5-f^»Bi*. mrEfti fc^i/m2cD*-h'j 
ff^cD^m^a^t>rpiift-r^T^5 i zLX-^£iEf^{ffi 

TOE7** iX— *|cMftLT* ItftBS&l&^fSifcc*: 

t/fTB^-v Kj&<. mE-»a>(afi*«>e>ic»L-c»» 

[0 0 2 2] *fc*««©tt(Df-fX^ K7-f?8S 

^(DeBftto^^jsai^w-r^mi *>ctt/m2c7)*- h 
'j ^ y(D^r*t*»a-r«-ttprte-efcy > mi i 

fc£tfm2(D*-h'J 'VvCUSl^C. flIEir-f 

LTfi^CDE^fccfc^/^fclill^^tT^ii^CDmlE^r 

<x^<D*'Dic»r*mE-»a)aB3tA^<DiiB. * 

ktflc. tfTBftl fc<*:tf«2(0*— hU ^v^lKTB-r-f 

K^-r^ttsi*. fjE^-f x^sisml. mm? 
z>Mm&zm'?z>mm^®t. flrE-?-rx*a>«#E» 

ffil^LTfi^cDESfccfetf/^fclill^StT^^^ K 
t. ffirEfti fc£tfft2<7>*- h'J v5S»Ef-fX* 

tvff<fffirti^fei^r(aBftto'r«j:3. fiEmifccfc 

tfft 2 <7>* — h 'J *v i/<D-»0)fiBftto^lc-ttt 
SM>e>£*U HUEftl fc«fci;ft2<B*-h'J vSO 

^irs^iNr. mE*io>tti»«>e>*fci*. toe 

ft 2 <7){iBftto e>CDL^-rtl^/)<S«Mlr^tl3-r ^>(^B 
[0O2 3] *fc*«W(Df ^f^^ K7-f^fil*. m 

^EftffiS^-rft^r-r^^S-tix-ftiitRttL. -»a>fi 

Bftto^sjsair^-r^mi fc£tfft2<7>*- h»j 

ft2(7)*— h'J ^ vO|ilEf>f X^^^tr^SICfelt^ 

iifEf^x^^iiL, ffiift-r^^Ba^^-r^^it)^ 

St. IflE^>rX^CDfi^E©®lC^LT{i-^<7)E^IS 
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x ^ © +'OA<st^ ic-srr * <fe 5 Mtem i fc i/» 2 a> 

2(D*-hy -;/v£»Afc«fctf#aj£fr5 hb'T &«fl| 

[0024] fc*»*Li^ji«i^iBrztetxr. insHhu 

[0 0 2 5] fc«»*L^nsfimffiicj3L^-c. ffirEfti 

fc«fctfW2<D;to— hg^vlcfctvc* ffiE-r-fX^I-S 

m2(D^j- h g ^ vo>isffi<D^i:-t*i-f tiamn-r** 1 
titz\zm&m2<»±- hu ^ v<D— *(D^a>T*rz(aB 

[0 0 2 6] &4»*Ll^tSJ&JBl::i3l*T\ 
L T«-*l<DE«iS cfc tf/* fc l*S«fe £ ft 5 «^0>ffiE-r 

^x^<o*'(>i=»-r«mE— »o>aKa«>^<De«i4* 

-»(DttB*«>e>$*L. HIET^^zlX— £ 
KilB) LTHfFEm 1 2 — h U * vtDttfijfe 

«>ftlcfll*-r 5lc«tt?4ttBfttf>fltit £ *^t; 0 

[0027] fc«»*ui^jias»aicfct^r. we-» 
a>tt«atf>tf>f*. nrE(4Bafeto^ic»A**t«*fl»ffl 

cfe MESS 1 £ m 2 <Z> * - h g 'V v(DJ8® £ &ftfe 

-r 4£® <t $ -F*i*rf * o 

[00 2 8] fc4»*Ll*5li6fl3ffil~fcl*T\ f-fX^ 

K^-f?*BI*, l»Ee»*S:S3E»r* h^/<-x*> 
tvi:, «rEhv/<-X*>^*>lc|a(t&*ifc-»<DH« 

ev^Miccs^.. saEhu^fic^oT. mE»i*fci* 
si 2 0)*- h g v ^^mEtt»*«a)±^irttBr 4* 

-C#A**ifcflL 99E h7/^-Xvtv^±SLt, 15 
EKB® I^MEir w X * *<t£B £ 4x4 • 
[0 0 2 9] fc4»*Ll*38ttfl*8BKfcivc\ TOE-» 

<ottB*^e>o)^ti-F4i(*. ffirEffi®^t>a*4B* 
\z®.m?z>mM$&ism2<D&mt. iSESifcws 
2 ©is® ic-tn-etLKit e> tit* i fc * a 2 <z>{&b* 

E h^/<-Xv*v<7)-tta>@£bf>Jb<. SiTE-*f<D(i 

b*#> tf ><am 1 <DttB**>?**fci*s 2 0>&Bdt#>ft 



B&tt8*i§£&i!]£t!-4p 

[0030] *fc*8^f-fX^K7^^81ll « 

tfm 2 to*- h g *y ya>i^r*i*ss*-r 4 - t^mv 

feot, SJES1 fc<fctfm2<D*i — hg v v(7>5*>. - 

±■1= * ^ >/\^lit 4fc«>a)«** ftfcffimfclliL 
TL>4o ffif^x^ K^^r^ttBtt. OTf^^S 
III, «t?4SBB£4rr4Blft^RJ:* iffif^f 
x<7a>«^E»ffiI-»L-Cfi^a)E»fcJ:tf/*fcl*l5 
±tff5^^Ki. WIE-r-f ^^*WEB»^Sa>KB 
®tcDP B TCtt}#-r4fcto<7>^^>/^. «rE*ifc«k« 
m2CD*— hg v va>±®lz^^>/^i£B"T4fc^<D 
«***C?ffllB^«it6nTl^*^tf 5^*«U-r4fc 
i6a)^tt3^l5<b$<l^. KrE^^>/<SttB-r4fctf>(D 
««*l!9E*ttl*S35<«tB Lfc 4: SlcWET-f *t±lz 
SUE^r-r A^ K^-f ^»Ba)^ : 5>/<*KB-r4. 
[003 1] fc4»*Ll^j8Jt»ttl=l3l^T. ffiEv^ 

x<7 K^-r^jtBa)^7>/<*s»L. -asrcfc^risi 

l»E^^>/<*«Bf 4fc»©«i*timE*a*«A<* 
tb Lfc £ ^dlftE^ ^ >/^3£}#gP* IilfnSl±rSirE^>r 
X^7xlcME^<x^ K^Y^*B0)^5>/<*«B-r 
4o 
[0 0 3 2] 

(D^^x^ K^-f ^SBOff 1 ©Htfi^SB Sifter 4 o 

01 (a) (b) tt6tflZ|B2 (a) *>J: 

(b) $#iLT, *Xlt»flia>7^X9 K^-f^K 
Bl=tt«**t«*— h g v vSKWt^o 

[0033] 01 (a) i*#;&S2-efc453»s • teffifttt 
t$(Dm 1 <7>*— h'j7vi o ooBfffiH-e&y . m 1 
(b) i*. »ia)*-hu^yi oosjsfflifljj&^afc 

^SElT*fc4 0 ^tc. 02 (a) l**«fflT?fc4S* ' 
RfeMttti<7>m2(7)±l— hg 7V2 0 0(DBfHHT?fcy . 
El 2 (b) (4. m2co*— hg r>2 0 OSKSffi^^ 
Mfr^®ElT*fe4o 
[0034] 01 (a) fecfcl/ (b) IC^-T^ 51^. 

1 (D * — h 'J 7 v 1 ooii. ir>rx^ 1 o$ilx$rt-r4* 

— hg 1 o$(i^4o *— ku ^v*(*i 1 

4#«fed:t/E«*>*tf/*fcl*W±^^ Kafc«*— h g 
1 OI^^AL. f^X^ 1 OlZteftTZtzfr 
CDllP 1 1 OwS*-h'J 7>fl)** 1 1 OCDIS® 1 1 

0 blC^-r^ 0 ggP 1 1 0 v*&Mm~f&tzth<Dis*v2 

1 1 1 hg 1 ocawuicisit'otu v 

1 1 A<ll3»#SgUfc4££. BBQ 1 1 Owfr& 

fa^?i ocDfi-^ES® 1 0Aa)-9A<rt9^attit 

4o 
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[0 0 3 5] mi <0* — h »J y*J 1 0 01*. Jl<^Hi£ 
H*.£o f-fX^ 1 0*<*— h'J v 1 1 0I*T*[5] 

(*1 1 0(0J£® 1 10b^bf<X^1 0<7)fl^IBH® 

1 0 A^T'CDffiSKiSilc^oTlN^o mi CD* 

-h'j^vi ooit o o A-c?7K-r:5ia]iz J r <x 

|cfclf£>m 1 <D* — h'J y$? 1 0 OCDfliliWlT'fc^o 
[0 0 3 6] * — h 'J V v*# 1 1 Old*. K 

^ ^ggp^izfcMt^,^- k y ^ v i o oofrwzTkm 

-?Z>tztb(DiiLm&L#>'K 110s fc<£l>* 1 1 O t 7b<iSlff) 

titl^So C(D5*>. iiM;^^7^i 1 o t li, ^f=p 1 o 
^110 sOtpibtGLW&frK 1 1 O t CD*»D<h(0S§8l 

[*pir*&y. T4*t 1 oo>*ii>^t>fitB^^i i 

Os(D4"C^i4i*^l i O t <D*'bfc 

CDSgglliDilZfcoTl^o 
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©*-h'J^y1 0 O^S^r^ii^l^li. T^t^zlX 
— -56 3. 6 4l*[H]i£L£:l^ 
[007 4] f^^K7-f^gt302|:f 2 

(D*-hy vis2o 2fimx£ti*>m'&. m2<Dfj— h 

'j7v2 0 2|:ctottVK6 3g s 6 4gffl^tl, 
K6 3 gt*V K6 4 gt<D3&Mtfm2<DJ3-h*) 
7>2 0 2CD^iHW2l^— S^-r^cfc^T^^o-X — ^ 6 
3. 6 4^)<7 f -<X^ 1 0i: 2 P^T^®l^l3^t^rlHllE"r 
^ 0 ^HlC^oTe>6 3 p. 6 4p^ «yr>2 
5$Y*|R|feJ:i;z*lR|^»M*1i-* 0 ^v^V2 5 

co^ffi)ic#or. 7te^^T^^4 ofcj;i/xe> K;u 

^E— $ 3 0<7){4M4, h^/\— X->-^i>2 OirfcfL. Y CD 

5 3. 5 4fl)ffi®5 3z, 5 4zfcJ:tfia*Xh2 
3. 2 4<D&@2 3z. 2 4 z<DmZJ3ft<DtiL^\*T4 
X^7iSSl3 0 bj:y S2/-£«t<S<. ttM*tf>tf>5 
3. 5 4CD^*0<hxe> KiU^E— ^ 3 O (DH]$E4"fc £ CD 
Y*|fiia>E«l*D2^:«:*. 

[0 0 7 5] )UT. ^1 h'J 7V1 oofe<fci;m 

2^-h'j7v20 2$88t 411^0)^^ X>7 
^7*8S3 0 2(D®!)^$Si^t- 4o 
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[0 0 7 6] S8 (a) ti&lf (b) li. f << 7.0 
-r^g§3 0 2|cmi (Oil— hU 7V1 O OA<g^^tt 
fc«88$^-r s PffiH*5«fct/Biffiia-Cfe€). 

[0 0 7 7] S1 <0£lfefi£ffi£@tt* I** 
■tf-^*>**>2 5rf></\'*5 SdcfcoT 5 5 Y^TafSl^ttlS 
3*LTfcy . ^^>tv2 5t*. h^-Xy^y2 0 
a)Xh7/<20si:^|LT^^ o C<7)B$. *VK6 3 

o 

[0 0 7 8] m 1 (7)*— h U v 1 0 Otf&W 1 0 0 A 
CD^fSllC;ti otf^^ K7-<?8H3 0 2^gS$ 
*t£*§^. 1 1 CD* — h 'J 'VV 1 0 OCOiJiiliWiT'fc^ 
fcifc. 7^7faX-^63, 6 4(7)*V K6 3 gfccfctf 
6 4 g liSJ^iiMO)^^S!)^-ricm 10*-h'j^v1 
OO^f^X^ K7^^SI3 0 2<7)|*iSl^*V Kf 

[007 9] Z(DB$. 7^fal-^63, 6 4 li^ffi 

;u^e— ^ 3 0(D^i0^t>Dico5g?liicteSL. 

tf>53. 5 4(DSI53 z % 54z(if>fX^1 00) 

«#«e»hi o AtmL^-mz\z&z>T>( *<?mwm 3 

[0 O 8 0] 11 CD*— h U y 5/ 1 O Orf)<3cBP 1 O O A 

A<. $i0*-h'J:vvi oo(Dvv^ 1 1 1 

110s. 1 1 O t A<{4tE£fe#)t:>5 3. 5 4<h— ScT 
S1CD* — h'J7vl 0 0 7W?A£;ft<S><h. ti 
©*#>tf>5 3. 5 4<t(iM^1 10s, 110t 
£*)<tfc£-t£o dtllCcfcy. 11 (7)*- MJ 7V100 

IC. <&@&#)tr>5 3. 5 4CD*'fr£IS^I§(iXe> K 
;U^E— ^ 3 0(D + '0^t>Di(7)SigtlZ(i©LTL>^)fc 

1 1 (7)* — h »J 7V 1 00(7)7^^7 1 0<D4>ff>£ 
Xtf> KJU^E — £ 3 OCT)* ibttf-®.? &o 

[00 8 1] C(DB$. m$\#* h2 3. 2 4(7)& 

|23z % 2 4zA<SKD^-HJ7Vl OO0J|®1 
1 ObdraSL, &S;*tf>tf>5 3. 5 4CD£® 5 3 

z. 5 4 2 tis® 1 1 o b t *« citii^cfc y . m 

1fl)*-hU7v1 O O A^CDS^fSllziig^^^tl 
&o ±&Ltz£o\~. 8!frj7tfXh2 3. 2 4<Dj&®2 3 
z. 2 4zfcJ;{;i4^e>5 3, 54CD&S53 
z. 5 4 zliT-f X^7i£®® 3 0 b^b^SiSllCii® 
LTl*5fctf>. f^^? 1 0/)<f<X^tI13 Obi: 

0 2i:iia>*-h'j7vi oo *><ie L < t&Wfr&> £ ti 

X&m£tl* f-fX^ 1 0^iEL<T< X^7t£©®3 O 
b|cea*tL^)o 5ttf^^77^^4 0*<g8Pffll 

iow^bf^x^i o<Dm^&mm^ o Airm&L. 



14CBi 1 0 Alcd-^^IBilL^y. O 

a (cts® $ tifc <i-s§- $ n±r - 1 # o 

[008 2] (a) (b) I*. f-fX^K7 

^S©3 O 2 1:12(7)* — h'J 7V2 0 2*><gJg£;ft 

fctt ffi $ ^ -r ¥ m a te cfc k a b r fc £ o 

[0 0 8 3] tVX<7 h7^f^gl3 0 2(DS3l» 
I*. *V K6 3gfcJ:l/*V K6 4gf B 1(Dl£Slli^Wl 
T*fc£ 0 ZtlCttLT. 1 2<D^-h'j7v20 2^ 
P9J2 1 Owift$g0)2O(D£l:l*^y*£2 1 0 n*<|g 
lfi£>i|x-Cl*4fctfK * — h'J yv>*f*2 1 O(D«rt<*0> 
5fc^lCfcl^TW3fr£W2^^bLTl^£ 0 W3<Wl<W 
2<DfIlf&£;&t-"f 12CD*— h'J^v2 0 2(7)$fc 

K6 3 gfccfctfrtV K64gi«»ti- 
£tt<7*-f X* K7^^S13 O 2lc!f A2*l£o 

[0084] 12 (7)*— h'J7V202 (7)*f A*<3lt; 
,!:. *V K6 3 g*3«fctf*V K6 4 gl*l2a)7VX^ 
* — h'J'VV2 0 2 0)tfjy*^2 1 O nCDefc l J^fi£^tt 
/=«ffittt«-r*o. fit, fl!ffil::#**U T^^o.X 
— $ 6 3fc£l/6 4A<$66 3 cfccfct/6 4 c Ct* 

4 X<7 1 0<!:¥^fc®[*l::*>l^T$cS16 3 B&£tf6 4 

B-e^-r^rs]icin]fe-r^ 0 c^i^n^i i (omMm 

mt®.V&& 0 Z(Om. 7^faX-^63fccfcl>'64 
iCftUftltfetlfc t°>6 3 p. 6 4pAWvtv2 5 

[0085] e>63p, 64p[C<fcy % ^BP25Y£> 
*lRHctt»*ttfc"9-^->-V v2 5(i. h7/\-Xv^v 
2 0(7) tf> 20 a. 20b. 20c. 20d. A<+h^v 
-V V 2 5<7)?12 5 a . 2 5 b. 2 5 c. 2 5d|:;tiot 
^K-r^cfc^. ^^>tv2 5^h7/N-XyA'y2 0 

iw»Lr«»Mir»»-r4o mo <b) i^^r^a^^i 

25a. 25b. 25c. 25d(i. 2 5 Y7^fp]fc 

&Zf$zW2 5 Z7^fS3lz^^^Oj:5. ^m2 5Y7^fS] 
fccfcl/^m2 5 Z7jrS]{^WL-C^d6lC#0:TUN^o 

^-^vv v2 5(i. h7/\-Xyvy2 0(c>^L 
T2 5 Y7afS]^cfetX^m2 5 Z7DfS]^i[)L. <i®;^^> 
e>5 3. 5 4CD^/b^^S^A<Xe> KJU^— * 3 O 

5 3. 540Sl53z, 5 4 z J:l/S*J7KX h 2 
3. 24(Dft|23z, 2 4 zli^>f 1 0(7)fl^fB 

@® 1 0Ai:?Ll^$|:fc4f-fX^8Si3 Ob^ 

[0 0 8 6] f&2(Dfl — h'J 7y2 O 2 (Diiilij&tf)^ 2 
10s. 210t^l*y)tf>5 3, 5 4^-St^ 
12(7)*- h'J 7V?2 O 2tfm\£ft*>t. Q.W 

^e>5 3, 5 4 2 1 0 s . 2 1 o t £ 

*<&£T£o C4xlCj:y. »20)*— h ! J -vv2 0 2A< 
«?-(7)¥@^rS]^fcl>T(4g^y)$tt^o ±aLtcJ:5 
IX. ii@*^e>5 3. 5 4 0)4"D^SWxe>K 

;u^E— £ 3 0(7)4 3 a>^t>D2(7)ffifili:-a:SLTi>^^ 

i^>. 12(7)*— h'j7y20 2(7)7^^X^7 1 0(D43iOt 
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[0 0 8 7] &tz. 8lfr]#Xh2 3. 2 4 (DM® 2 3 
z. 2 4 2 fcWfiMj/)t 0 >5 3, 5 40^15 3 
z. 5 4 2*<I2O)*-MJ'VV2O20ISI2 1 Ob 
tatt-Tio d+llCcfcy. i2^-h»j7y20 2](l< 

X<7®MS3 O b^P»S§g|S2l^<iMLri>^fctf>. -x 
-<X^ 1 0*<^-f X^7|£B®3 O blCf£B£;h,£ 0 C<7> 
£5l^LT. f^fX^K7'f^8l302i:l2(D^- 
h'J v2 O 2A<iEL<tt«atoSFttTSaStt. 7^ 
X<7 1 OtflE L < ir 4 X^i&B® 3 O b lCt£M£:tx£o 

^ i o <&{i-s§-fEit® i o a izftifi l . {t-^te^® 1 O A 

[0088] z<D*5iz K *&mxm\~&ti\£. tvmcD 
■nisi*-* t << \zm*j£tzmLtz<>) . tVx^chs 

[0 0 8 9] (S3<Dlllfi^jS) JUT. ^SSBJCD^r-r X 

SSO^r-f X£ K^^SKI*. *lO)*«SJK»-CttlHL 
<7)*- h'J >v (B 1 ) fccfctflSl 0(a). 
(b) |Z*^»2(D*— MJ O 3(DlvT;h£«tt 

[0 0 9 0] B 1 O (a) liSS«fflT?fc4E* ■ Rfi^tt 
mO>m20>±— h'j7v2 0 3O)»T®0-C&y . 0 1 O 
(b) I*. *2(D* — h'J V V2 O 2SJSffifflA^afc 

wcfe^i, c*it>a>®icteL^r. m2(DHSgff^®ic 

*5l*TlttS!Lf::»2a>a — h'J v2 O 2 (B6) 
[0091] 010 (a) fccfel/ (b) ICS***?!^ 

mz(Dii— hU7v20 3(*. ttB;*#>:n;2 1 o stf>4> 

6^61*^2 1 O t 0^bt<D^m^P2\zUr>X 
l**jfiu *5J:tf-r-r X^a)«'i>^bi4i*^2 1 O s 
<D*'0±:{a«3W!>ft2 1 0 t £@*v*a**0<Bffi 
»A<Di^fc4jST?«2(D*!fi^«l^fc % l^rttML/i:K 
2(D*-h»J^v202(!:I^ot^4o E«P2f** 
»2 0)SlllSJKJBl3j3L^TKMLfc!B2a)* — h'J r^2 
0 2<7><iB/*#>:A:2 1 O s<D*'b 2 1 O t 

(D*'0<tCDffiSI Piety t*£l*o 0*tj % ^2(D*- 

mj r^2 o 3ic^i>r. T-r x^a>*'0^*>{ae*tf> 

^210 s<0*ifc£(ae*tf>7*2 1 o t 0)4>ib jrfttt^ 
IS^-C(7)ffiSilimio*— h'J r/1 oot»u^ 

<aB*#>7X2 1 O s<7)*'b 2 1 0 t(D*'D 

[0092] B1 1 (a) % (b) SJ:tfHl 2 

(a) % (b) £#IHLfcA<&**ffiflma>^-f X* K 



7«f^gl3 0 3jMt^o Si 1 (a) fccfcl/ 

(b) I*. f^^K7^^l303ji3-h'J'VV 
0)»A^|fi)^'E>^fcBfffi"efcy. HI 2 (a) fccfctf 

(b) \tyt\zv57yyT&m<D i ¥-mmvfcz>* m^ 1 

(a) fccfcl/Hl 2 (a) I*. ff10>ft — h'j7Vl O 
OfimAZHtzftmZTfiL. 01 1 (b) fc£l/01 2 

(b) I*. «2<D*— h»J^y2 0 33b<»A**tfctt8B 

[0093] Hi 1 (a) \Z7f.-$-£ 5iZ % 
-<^3SB3 0 3I*. h^/<— x->^ v2 o^Sit&cBrt 

lrfclNT$fc6 5 c fccfc 1/146 6 c 

6G<D-m*. ttB*Rf*4/<*6 7, 6 8lz£LJ. 
^BP6 5 A*>£U^qi6 6 A(D*lBllC-tix-p4lf*8S*iX 
Tl>£ 0 ^HJ6^^C0{iS^t o >5 3. 54l*&®£ 

£o X5 7. 5 8IiXS|n||Z»»Rr«Bft«*: 

h7A-Xvtv2 0±|c3El#S*LTfcy* t°>6 
5 p . 66pl:J:7t7^faX-^65, 66t§^ 

[0094] 7^faX-^ 6 5, 6 6tt*VKiB6 5 
g*5«fctfffiffi6 5z^V KB 6 6 g *5<fet/ffiffi6 6 z 
££**v-eMiU *0«H*«l=i3l^r. *VK16 5g 
til 4 Kffi6 6 g ta>P B 1BifiWilrfto-CL^4. C<D 
B*. J*® 6 5 zfccfctf 6 6 zl*. T^-f X^t£B®3 O b 
fcTfrtttortjy, &® 6 5 zfccfcl/6 6 zl*. "7 s *f 

BBKH*Pilc*oTt^« 0 

[009 5] 01 2 (a) % (b) [Zjj^-cfc «3 "X *f 
X? K^-f ^St3 O 31*. ft«]7KXh2 3. 2 4£fit 
*.£o SWXh2 3, 2 4<D5fe4ffia>J&c5 2 3 a. 2 4 
aid*. m2C0^— h'J v(D«iy*#2 1 OnlCcfcy 
«Sfifc*;h&«ffifc««*-*IHlffl2 3 bfcctl/2 4 bA<IS 
(t^tl&o 1123a, 2 4alif-fX^Hi3 0b 
A^6S 1 t£ l+1&< ttoTtSy . 2 3 b^><fcl/2 4 b 

it. O b^t»S 2f£lt«<ftoTl^ 

[0 0 9 6] 11 (D^J— h U 7V1 OOA<f^^ K^ 

-r^3SH3 o 3r=36***i-&»^ *VKB6 5gt» 
-< Kffi 6 6 g <hCDfDlR|A<WiT*fc^fc^>. T^^zlX— 
^6 5, 6 6£BI&£l±«C£:ft<. mi CO^-h'J ^ 
i^1 0 0/)<Si6 5 z^J:t/6 6 zlCc*:y^J#^tL^)o 
Ctll^cfcy. h'J ^^<D«^73lPl (Z73fS)) izfcjf 
*ttB*to*«<j:aFtt« 0 &tz. tiLWL&thKl 10s, 1 
1 0 t lctiB,*tf>tf>5 3, 5 4*><!i AStl, h'J 

[0 0 9 7] C<DB$. 01 2 (a) lr^-T^5(C. H1 
(7)*— h'J'VVl O OCDIS® 1 1 O bl*. &® 2 3 a . 
24aig«Lt, ^$ij7KXh2 3. 2 4lC^|#$tt 
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£o ZCDtz&b. ^r-fX^Sm® 3 0 bit. HM-h 
'J^yl OO^f-fX^ 1 0$iEL<iSS-r^o 
[0098] — 7j. 01 1 (b) ir^-TcfcolC. 12(0 
^7 73 — h'j7v2 0 SA^^fX^ K5Y^S©3 O 3 lz 

^Ki6 5gfc«j:^>rKl6 6g 

1-^6 5, 6 6££EP6 5 Bfc<fcl/6 6 BO^(b]^Ih] 
ZOtzfo* 5 8*<f£U] 

WA<*#<3S:* 0 73V KI6 5gi^hl6 6g^ 
IHfiS*<W2lc#ofc£#. <iM;*#>t:>5 3<D*/C><tte 

5 zfccfctf 6 6 z 1*^2(7)73— h'J ^vtSttl^ct 
Tl^S*£® 2 O w<hM2(7>73 — hU7v2 0 3 (Dig® 

2 1 O birA<g«t^o 2 O wli^fX^ttMoi 

30bJ:yS2f:ltfi<^otl^o ZCDtzth. 
^210s, 2 1 O t \Z{&W.7&#)t?>5 3. 5 4^» 

UZtl&o &tz. mz<D-h— h'J^y20 3(DJg® 2 1 
O brf)<g>£®2 O wlrfgfii-r^J:^. ^2 0)73 — h'J^ 

[0099] 01 2 (b) Cl^-f J: 51^. f 20*- h 
'J7V203 <7)/S@ 210bli, EJgfl 23b. 2 4 b <h 
«ttLT* ^ftltfX h 2 3 . 2 4C:S:£f£*16o 

f^X^ffiil3 0bl^ S2(D*-h , j7V20 
3f*3(7)ir<X£ 1 0^jEL<KM-T^o 

[Ol 0 0] Z(D£o\Z^ *HSfiJ^gg|Cj:tLl*. HJfctf) 

mfc & 2 aso*- h y *v *> £ 5Bw<D»wr c £ a<-e 

£6o 73- h'J -vyrtWl-iRttStifrT-f X^* 

^-f X^fzfl^fBSILfcy. tV X^lzfg 

[0 10 1] (^AOmt&^m) J*TF. ^B^CDT-TX 

fc» i <d?3- hu (Hi) fc£tfm3<DHJ6fl2®-e 

^Lyrm2co*-hy^^ (®io) <Di^-rti^s^ 

[0 1 0 2] 01 31*. XmrnMBcn'r* V s ? 4 "2 
gl3 0 4j^Ltl>^ o ^1 A^ms^HUfi^JgCD^r 
^X* K^-<^SSBtHC«tfiKSI*lzl*HC#fB»^* 

#]7tfXh2 3. 2 4l£. 1 3 0Hff^0f'fX^K7 
-f ^»«0>««|7KX h2 3. 2 4 < t^C«ig*<®^Tl> 

[0103] 7^fai-n3, 6411 h^/<— X 
V2 0^¥tT^®^-Cf66 3 c. 6 4cJ*'D^L 

13d SUMzffc^-f &*T6 3 h. 6 4htf**l?1\WL 



[0104]f-(X^ K7^^gS3 0 4 I*. 

(4S^'J^7 4l*miC0*- hU 0 0 0^ 

toftl 1 O t (Di^tlaO^-h'J 7V2 0 3<D(iM 

i*#>*:2 1 o t (»m®tiz&&irz>mmz3LTt>*i. y 

^[S](D^^^$IJ-r^ Y&ftj'J ;?7 4 y <t. S2d)j]-h 

•J7V2 0 3 (DitLm&thK 2 1 o t ir li^lzff A £ 
*l. SKD*-h»J^i/1 0 0(7)Jg®1 1 Obglt£& 
® 7 4 a m 2 (7)73 — h 'J 7>2 O 3 <T)feM 2 1 O b 
£gtt£&@7 4 b tfr^mtfLZIlXX^&o 
[O 1 O 5] -7^. <i@^46'J ^7 3lim2CD^— h 'J 

»v v<7)(iM^^7N:2 i o sicffA£*u 4 m^<r>■h—b l ) 

•V vttfflsffi 1 1 O b £gl+£&® 7 3at m2<7)*F — 
h'J'>v20 3<7)Jg® 2 1 O b £^lt£>J&® 7 3 b 
£tgj££*tTl^£o ii73a, 7 4alif ^ 

X^7fli3 O b & y Slf£lfffi< . I®73b, 74 

bii^Vx^KM® 3 o bj:y S2*£if*S< ^^ti^ 

[0106] H14I1 f^X^ K7-f^fi3 0 4IC 
m 1 0)*- h'j7v1 O O £3£ttLfcttffi£;i* LTl* 
£<, f>fX^K7'<^8l3 0 4tll 7<7^zlX— £ 

6 3t7^faX-$6 4tA<aiLt*5y. *V KB 

6 3 g^f-fX^lilS o bcD+'fr^^gt&^tftf 
-< K®6 4 gtf^X^lii3 O bO)*'fr<tCDa§gftl£ 
«lC^Ll>o ^(DtzSb. 73V K®6 3 gfc£tf73V K® 
6 4 g<bttte-r ^^51^73— OO^SA-TtL 
I*, m 1 0)73— h U ^ v 1 O OI£X73fS]l:rfcl^-C. ^< 
X<7 h'7Y^8S3 O 4CD^i0lr(i®*^*n^)o 
[0107] Y7Dr^fc<fc^Z73lS](7><iS*^>fiiaT(7)ct 

H14 [CTF-r ct 5 1 1 o t <D$>ib& y 

^«l=*3L^r Y«*jy ^7 4 y A^ftl^C(tl:J:o 

'J^7 3 <D^® 7 3a, <i® ;^^) »J 3f 7 4 (DJ^@ 7 
4a. fc ( fcl/S$WXh2 3, 2 40i52 3a, 2 4 
a 1 0)^3— h'J'Vvl O 0<DJg® 1 1 O b t&M 

a— k y ^ v i o o\zi\z&i£titzT<< 7s<? i ofi. T-r 

X^i£g®3 O b(CiEL<igg$*t^o 

[0 1 0 8] 0 1 5I£, f^X^ K^^^M3 0 4lZ 
m2CD*- MJ7V203 £gitL*:1*Si£^LTU 
^>o ^2(D*-h'j7y203jf^^ K^^^St 
3 O 4 left A-r^if^lCd ^20iJ-h'j7v2O3 
^7^f2l-^6 3, 6 4<7)7DV K® 63g, 64 g 

£}£«U *V K16 3 g ir^V Ki6 4 gd:a)F B W< 

W2C^§^T'7^f aX-^ 6 3 . 6 4^153^^0 
±^L/c^5f^. 73V K®6 3 g <t2)V K®6 4 glZc*: 
oT. m2073— h 'J *;/ v2 O 3l*X75fa]|cfcL>T. 5 s 
-f X^ K^-f ^SS®3 O 4(D^'0lC(i@*^^tt€)o 
[0 1 0 9] -7d, 0 1 5(C7F-r^5lC. (iS^^2 



04) 



t$m2 003-1 62860 



1 0 t <7>*»0£yrtffll:rfcl>T YjftMM Z?7 4 y A 
^n^C^lCcfcoT. YJRM'J 3*7 4 y Y ^fS] 
-f£ 0 u:? 7 3<7>&®7 3 b. (i^tf) 
g 3*7 4(D&®7 4 b. h 2 3. 2 4(7) 
CflaJ2 3b. 2 4b/)^2(D*-h , j7v2 0 3(DIIi 

2 i o b<tf£8£L. z;5Ai::fc(t£<aa&#)£fT5o c: 

(Dtzdh. m2<DJ]— h'J v2 O SlZilXlft^tlfr'f 
^10li. T^X^ifcMSS O blclEL<i£M$4x^o 
[0 110] CCDcfc^l^. *SUfi^JBI=J:*Ltf. *H&0> 

[0 111] (%5(D%tfi^ffi) **9ia>7*-fX 

-So 

[0112] 11 6(i^ 1 (DJ3— h'J^vl O 5CD$4ta 

B-e&y. ii 7 (a) fc«tu: (b) i*. n©*- h 

•J7V1 0 5 £J6ffi«J&*£Mfc¥®BiScfctf*H3 1 O O 
A^3Fff«:ffilwfelt4BrffiBT?** 0 S10* 

— h g ^ V 1 O 5liDVD-R AMf-f X<7 £JRML£: 
[0 113] ZtlbtoEMZ.Tjk'f&olZ* mi (Df^^7 

g -/ v*i*i i o *— hg -vi^i* i i o 

^lafc^tftets- B4*s^*-h';y^*»i 10c 

SAL. fa^ 1 o\zm%.Tfz>tz&b<Dmn nowj 

* — h g 1 1 OCDJg® 1 1 O bd^-f 3 e Pi 

pi i owi(5]i:M^ti)^pi 1 ow' *<*— h 

g vCT);*:** 1 1 O0±i 1 i O a lc^ig(f<bttTl^ 

[0114] in 1 1 Owfc<£i/m 1 i ow' £|b]b$ 

izmm-t&tzihiz^ ±® 1 1 o afr&jssi 1 o tizm 
&*j:5Sr gfflif $>*itz*s*v* 1 i 2*<*— hg 
*fti 1 oconffiyic^(tf,tL. f>^£ 1 i 2A<B8fttt 

®|::fe&<t HHP 1 1 Ow^bf-fX^ 1 0(Dfl^lB 
[011 5] 11 <D*— hU7Vl O 5 I*. J?**Hl£ 

<iix.<S>o f^x^7 1 otfrt — h g ';y*» 1 1 OrtT-lE] 
(*1 1 O0)JS® 1 1 Ob^bf'fX^I 0<7)fI-^fB®® 

i o A^vcommitsuzt^^xi^o *tz. mi<7>* 

-h'j7v1 0 51*. £S3 1 O OAt^tMl'f'fT, 

* K^>r :?SM^«A£*i&o tiA^^ta^-r^^fS] 

l^fclt^m 1 <7>2> — h'J'VVl O 5CDi|iiliWiT?fc^o 



[0 116] * — h g V 1 1 0(7)H£® 1 1 Obi: 

I*, fa^? K^-f :736«l*Kfclt<&T s -f X* 10t? 

frummztert&j}— h'j^vio saxae^&st & 

/c^)(7)(ig*^^ 110s. 1 1 O t 7b<t£lt»=>*lTl^ 

& 0 c<d a*>. i i o t li. ^911 o 0 At 

it«TT4*Ai::fcit5fi«$«£-r5« i 1 

0 s(D*'i><h<iM&#>:ft 1 1 o t otp'bto&mzp) 

r*feg. 1 oiz^L-c«-^(7>ias^<fci;/^fc 

1 1 o s(D+'0£&B/*#>*: 1 1 o t <D*»b££«-S« 

l^T. tta*A?% 110s fc^t/iil**^ 110t(D 

[0 1 17] f^fX^I O0*iL^blP 1 1 O 

Wfc<fctf110W (cififSL/i:*— hg v*<*1 1 O 
COffllJ® 110c ^"e<7)SggS(*LlT*feg. ffllj® 1 1 O c 
l^^frSj-r^ai]® 1 1 O dirf-fX^ 1 0<7>4"0<fc(7)5§gi 

[o 1 1 8] m 1 8fim2(D*— hg ^v2 0 5©^^ 

SJ-efcU. i1 9 (a) (b) It. S2(D*-h 

g >vv2o 5 zmmmfr * %tz¥-&mte&zf$:W 2 o o 

A<h¥*T&®lCfclt£^®l!T*fe5 0 WS2CDJ3 
~h'j7v205 liWO 02/0563 1 3A1 

[0119] cHbOEiicTF-rcfc^ic. $20*- h g 
7V20 5i*. ^r-rx^ 1 o£iix$A-f h g V i>* 
f*2 1 o$ii^^ 0 *- hg ^*#2 1 o(i. xt°> 

K^U^— ^^^O^r-f 1 O^Ielfe^-a-^^ISfcJ:^ 

>r x<7 1 ou^is-r^fc^xDggp 2 1 ow^- h g *v 

VCD*<*2 1 0(7)Jt® 2 1 0 blC^r^o -ytJi® 2 1 

0 alCli^-f 7.0 1 0<7>(5[^±<*^Sai*1±^)IBP 2 1 
4;b<i£lt£*l,Tl^o 

[01 20] ^P 2 i OwMt^M:, ->-v 

2 12aiB():l/2 12 b ^ttT l>^ 0 *>-^»>* 2 
12a^l/212 b fi^ft^tlffc 2 1 3 a 1/2 1 

3 b£tpibt LTlHliE-r^o vv^2l 2 blclitSft 

§il2 1 2 c A<tSttbtun>-&o V^V^^afi^tf 
2 1 2 blif&2 1 3 afccfctf 2 1 3 b jfi^lcglf Z>*lt z 

§P2 1 2 cSrtS^b»#t«-i:l=c):or, ->-^^^ 
212afc«kl/2 12 b(D{^^$@te$1±. l^lftf^$ 
tT5 C<tA<-C^^o V-W* 2 1 2 afecfci;2 1 2 b *>< 
Itt^^lCfc^xt IP 2 1 Ow^bf-fX^I 0(7) 
fi^SBS®1 O A<D-&tf9V&^mth?&o 

[0 1 2 1] S2(0*-h'J 'r/2 0 5li. U^H2^ 
fil^'&o 1 0^-h'j7V*{*2 1 op^-cisl 

(*2 1 0(7)^® 2 lOb^bf'fX^I OCOd-^SS®® 

1 O A£*C<Dffig|l*S2l::fco-Cl^o ^tz. m2(7>* 
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— h'Jvi?205tt, £S12 0 0 AT?^ ^fal^^X 
IZfclf^>m2<7>^— h'J r^20 5<7)*il*W2"Cfe^>o 

hU7Vl05(DHl, Wi«fcy***l*. 

[0 1 2 2] 1j— h'J 'ry*i*2 1 0(DJt@2 1 Obi: 
I*. f-fX^ K^-f ^SSBrtl::** If* ^r-rX* 1 0£¥ 
*Tft®rti::*>it£;&- h'J r/2 o 5<7)<a®£*fe£t-£ 

fr^CD<iM^^2 1 O s fccfctf 2 1 O t *><!£ltb*lT 

i>£ 0 <aM&#>;A:2 1 o t li, ^Bi2 o o a 

1 O s<7)*'k 2 1 O t (D4"fr£ <7)S§8tl£ P 

it*&6o o^y. ^^^5^2 1 0 so>*ij>i:faaa 

A5X2 1 O t <7>*'k£<&S§8t(iS 1 <7)*J — h'i7v1 O 
StWlCVfoZo ^-<X<7 1 OlC^LT^l-^OtagfcJ: 
tf/fitrli^^fr^Ji^CD^r-f X$ 1 oa>*t>fr£tt 
M&#>5X2 1 o s(D4"k£ttiISW>^2 1 o t CD*'fr<t 

*«-S«*-eO)E»l*D2l-&oTL>4. D2«*D1 J: y 

[0 1 2 3] f<X^1 O<04"fc7^t>BBP 2 1 O 

WlCiSttLfc* — h 'J ^ v*t*2 1 0<7)®J® 2 1 O cCD 

fttt*-e<Dffi«(4L2-c&y. fli2 1 ocic*trS]-r^> 

©J® 2 1 O d t?>(7sO 1 0CD4"D<tCDSiSII*M2T?fc 

[0 1 2 4] 0 2 0(*m3<D±l— h 'J V V 2 1 5 CD£M£ 
0T'&y. 02 1 (a) fccfctf (b) I*. m3CD*— h 

•j ^v2i s£±mmfr*M.tz¥&mte&zf*:W2 o o 

A<t¥^ft@l::fclt£BTS0T:fc£o 
[0 1 2 5] m3(D*— h'j7v2 1 5l£-h® 2 1 O a 

I z 4 X 1 (O ® £ B & "T £ B8 P 7b < IS I * 1> tt r I * ft I *A 

tl20)*-h l j7v2 0 5tl^ot^^ tt 
^^10^*-hU *v^^2 1 0<D±® 2 10at 
(DPbIIC^^V/^ 2 0£{t*_Tl^£ o 
[0 1 2 6] §S3(D*— h'J ^2 1 5 0)7^X^.1:? 

T*fc£ 0 (ig*i67>:2 1 o s . 2 1 o t ofiit 

m2<7)^~ h'j7v20 5 (hfHlClc&roTl^o * 
fc. m 1 £>* — h 'J v v 1 0 5. 120*- h 'J «;v2 
O 5. fccfctfm3<7)*>- h'J ^2 1 5<DL>-rn$^iI 
r£C£tpJf£ftT-<X^ K^Y ?8iS»Wt6o 

I1Q*-h'J'Vv1 0 5. ^2^-h'j7v2 
0 5. fc£tfm3(7)rt — h'J '1/^2 1 50t><tl:oiN 
r#P,-r^i§^l*miC*-h»J r^«fc^ 02 2|Ctf 
-Tc*:3lr. ^r-<Xy* K^-f ^813 O 5li. h^/N— X 
vtv20t, ffil&^f&£ft&xe> K7U^E—* 3 0 

40i: £ti*.&o 

[0 1 2 7] Xtf> K;U^E — £ 30lt f-fX^1 0$ 
a^tttBT^ X^7K@® 3 O b£*TL. h^/<— 
Xytv2 0l:I$$tltL\^) o 3te^^T^3f40 



h5/<— Xvtv2 0±|zl*@^t°>2 1 . 2 2 3&<Btlf 
£>*UTl>£ 0 H*bf><Dflfe«85fi«IZliJSffi2 1 a. 2 2 

[0 1 2 8] t^X'* K^-f r?3£M3 O 51*. 7 O 
<h. 8 Oi:, &&fttttitfi9 OfcS»z«Aft. 

^l£7 OClli. ^> ^>/\°7 1 ^^>/<S»ffl7 2 
<!:. &tiJU/N*-7 5. afflU/<-3t»«7 6fc<fctfi/^ 
^*BBBflffl7 7A<»l+e>ttn^*o ^*S7 0fc 

I*, h \s<< 8 0£-r-f X? K^*f ^S13 O 5CD^$PIC 
i|X$ft-r^yr^(7)*V hMS7 O a . 7 0 b. fccfctfv-V*;/ 
*BBISB7 7 3b<8»*T**V K«7 O cA<»l*£*lTL* 
-So ^fi<D#SfrfiiJ(CfclNT. *jV K;t7 O c(D-i35l*. 

Kif7 O bl::i£&LTl>£o *UlU/<— 7 5 

i*ttau/<-si#»7 6iccky3tj#*ix. »asu/N # -s: 

f$S& 7 6 7b^0^ L ft tv ft ^fa>f**^lftlc cfc o T ^EP 

8 0B0)*riailCf*»*ttTL^*o *USU/<— 3El#ffl7 6 

tt»*l:tSLT*H18 0 A<Z)*|pI^»»Sli-*Ci: 

/<7 6 a*<]f*jft$:h/CJsy. ttBJ 7 6 * * 

EP80 A<D^rp|l=»»*14-fcii*. ^7^>/^^SP7 2 
lcKlft>tlfcdbffl5 7 2 a(7)T^lrX h'y/^7 6 a rtMig 
r^>o COfctf). X h*>/<7 6 a7b<dbg|J7 2 a £S« 
L. ^^>/<S»»7 20)TB*<ttlf 
[0 12 9] hU-r8 0lCli. *— KU ^i/Stttt-T* 
tri6(DIHia58 O r A<S(tt>4xTl>^o MSP 8 O r CDJSSP 

iciix t°> Kju^b— ^ 3 ote&rSittivlTvz?* ot< 
-h- h'J ^ i?irJS»*tifc-?-f 1 Olcffi&^r^^^ 

O^P§|58 O w*<i£l+£*tTl>£o hb-f 8011 X^ 

-f KB 8 1 t. f*»*«tft4/<*8 2 t SWie*. X 
KB 8 1 li/N^8 2lrJ:oT. ^^18 2 B<D^fS]^ 

f*»*tir^« c ^fc. g§PB8 owa>±^fzii. 

[0 1 3 0] 0 2 2|C^-rcfe5C T^-fX^ K^-f 73& 
13 O 5lC^LNT. *— h 'J ^S/lCJRIrtaFtiri^ftL^Tr 

-f X^$ltt«3Sa^#4J:5l=. DABS O r 0)JSBICM 

ic. n«$ttcaB8 o q£t&itTtcki>p iHiasso 
r icKg^n/c*— h »j r/S h u^r 8 o*>t>3*yaiL 
S<-r^f-a6iz. h'J v ya>ffljffia>-B£BHJ*i* 
4fc«><D«iy**8 o s $hW8 ocomsi^gsttrt 

[oi3i] (is^^eja&9 oi*. ttfia*>tr>9 i . 

9 2 £*r«tt«aM>«»B9 3 it(i©^^)^»B9 3 

*««r*fflmi**-r«a[»B9 4t**t;. 

e>9 1 *Scfctf9 21*. hU ^V<Dfi®*^IC}f 

A$tt^5fe^i:. ffi®9 1a. 9 2a ^{j»^^ 0 

ta®&#>tf>9 1 fc«fei;9 2 0>jKBi=tt« (aa*tf)^9 
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1b. 9 1 cfcJ:i;f4^^9 2b, 9 2c^tlf 

9 4 bfr*zfr*<D&W7k#>K\tn&i,xi^&o 

[0 1 3 2] ttB*tf>Sfc&S&9 31*. Xf#3J9 4<D&m 
l*]|ctel>T. Z^|fiJlz»»-rSCi:*<-e#* 0 &fiSfc#> 
»ig9 0(*. hU*lC»lf£;h,fc*V Ktt8 4. 8 5IC 
;^oT^EP8 0 A^/c(i^m8 OB0>^fS]^ij[,Dj^^ 

<t5ichi^8ocD&®fflic£f$£;h,. BjfL&i^s 
ichors 0BCD73fa]i::ttiS£;HTi*6o (iB*#>t:> 

9 1. 9 2 1*. h U-f 003^58 0 r CDjSaJ(rig(ft,titz 
?18 0 a . 8 0 b^t>QQSP8 0 r jgfcti LTl*4 0 ?L 
80a. 8 0 b l*£EP8 O Atecfct/^618 O BCDTsftlC 

l^e>9 K 92li?L80a, 8 O b |*|Zfcl*T t 

o £ t ^FSiJfflij ir (iH L r I * § o 

[0 13 3] &WL}*:iSbffi&9 Of*. X^-T KSP 8 1 iZyg 
U)LT£EP8 0 Ateckl/8 O BCD^rSllC^llj-r^T^^ 
zlZC— £ 9 9 dii^Ltl^o T^JlX— £ 9 9IZ& 
*U Kffl8 1 t^SL»^^SSP9 9 atfi&lf^ftT 
l^T. X^-f K9J8 1 *<R)f^(7>Sgg|ia±lr^m8 0 A(D 
*rfil^8»*r«^:. KSP8 1 *><^&Sfl9 9a^ 

ttU T^f^X- £ 9 9££:EP8 0 A0)*IrI^»M* 
Z*llC#oT. fil»toe>9 1 . 9 2^8 0 
a. 8 0 blCfcl^TBtUffliJ (f>rXK7'f^Sl3 0 

8 o A(7)^fai^lft-r^o 

[0 134] hu-f 8 oi*il^;. f-fx^ K9-f^*« 

»«8tl::cfcoT. hl/^80?i<f^^K7^^l3 
0 5^bi2 2lZ7F-Tc*:5lc^tii$tL^o *-HJ^v 
£ hU^8 0<7)lHia$8 0 rlZftBLfclft. ^*Xv* 
*<3fgB3 0 S\zm^*^7L&tm^^Ul^W&tf h U 
^805^)S70^VKS70a, 7 0blr;ttoT3l 

[0 1 3 5] CCDB#. ^ 1 — h 'J 7 y 1 0 5CDV-V 

'^11 2$Sttan 1 2 c^tci*. mzcnii— h'j r> 

2 0 5te£t/m3<D±> — h'J7v21 5(^y^7^gft 
a2 12c^vV7^»7 7t^t^ hL^fS 

0*<3I#&£*i6I~o*it. i/^->*BHBB»7 7 fc*V 

K«7 O clc;ttoT&!fiL. *-h'j7vO)yV^J 
3S©3 0 5F^lCi|X$rt$tl^<t. 73— h'jy^cDv'-v^* 

^^±lr^)»$tl^o h7/N-XvVv2 0A< 

±#L. 73— h'J y?/Wfl)f-f Xv* i o>!)<xtf> K;u^ 

3 0CD©B®3 0 blci£B£;h.& 0 Sfc, 
1ST. £^>/<7 1 A<B$T-r<2> 0 ^>/*7 KDStif^ 
I*. JUTl::tel^Ti¥L<t&^-r5o 
[0 13 6] fcfc. *ISteff2£§l::tel*T* h 
0 5. m2CD73 — h'J'Vv2 0 5j3j:i;i3(D 



*>— h'j7v2 i 5(*t^-r*tt.rai:ffliffiic->w*»ft 

$B£*fL. f X ^7 K7 ^ ^gl 3 O 5 tlf no) y 

£l^o *— h'J ^ vCDv-v*;/*£liflP^-f £ 

>^lct. ^X^CDfl^lrickoT^&oTl^Ttcfcl^ 

T-f x^ K^-r ^gi3 o 5i*iicfci>r. *>— h'j v 

vftCD^f X<7 1 0*><Xtf> KJU^E — $ 3 0(D11I3 
O blCjEL<i£B^ti^>fctf>lcii. h 'J r^f^ 
X'? 1 0<h¥tTfc:@f*i (X-Y¥®) lcteU*TIEL<{i 
»»*>*tU fro. 73 — h'J ^ v(7)Jl$73fS] (ZTjIpJ) 

U-f 8 0lz*- hU-y^KBStifcttlB-e. tetecfc* 
X - Y sp ® | - fc if £ fiB**) te cfc Z 7j ft I c te I f £ ttfi 
&#>*)<£:c**u h7/^vtv2 0^±It^(ht 
ic. x- Yspffiirfcitittfiafeiftfccfetf z^lSlirfclt* 
(aB*i6*<iE«lcftaF4x4o 

[0 1 3 7] m 1 (7>^I— h'J V V 1 O 5. m2CD*J— h 
•J 7V2 0 5fccfci;m3(7)7D— h'j7v2 1 5(Zliff-^ 

VU^E — ^ 3 OfeJ:i;El7FL^l^Ctlt>a)*J^^K(i. - 
tl ^ OI^ ^) ^ft<7) ^"T ft fc ti L X L > ^> o 
[O 1 3 8] mi 0)73— hU'VVl 0 5. m2 0> 

h'j7v2 05, &cfctfm 3 <D*J— h'J7v2 15 

[0139] 123 (a) t$£lf (b) li. f 1 (Oil — 

h'j 0 5^f>fX^ K7>f^gl3 o siz&mz 

[0 14 0] h 8 0(DC3g|58 O r ^^fi£-ri)ffllj@|r 

i*. m i 73 — h u ^ v 1 o 5<D^yj^\<ommt^m 
l. xT^fSKcteit^^B^MS-r^mi ogits8 o 

c . 8 O d. m 1 CD 73 — hU7Vl O 5CD*f 

A^rfiia)«r«ffi<!:a»L. Y*ifijirfcit*ttB*as-r 

§11 CDglt®8 0 e. 8 O f ^iaitt>ftTt>§ 0 m 1 
CDSlt® 8 O c <tm 1 CDSlt® 8 O d t(Dffim\tm 1 CD 
73— h'J^Vl O SCDiUct^Ll^WllrR^^tlTL^ 
§o ^fc. X73fS](Dmi CDSlf®8 O c. 8OdC0ifi^ 
l^limi CD73— h'J'>v1 O 5 (Dig® 1 1 O b£glt& 
mi<D&®8 0g. 8 O h?5)<|Slt^tl.ri>§o miCDffi 
@80g. 80hl*hU>T80 CDlHja 8 O r CDjg§PA> t> 
dlf£ttS< 4otl^ 0 dll*m2CD7 ? >f X^7 73— h'J 
*Vv2 0 5CDS2i:mi CD*— h 'J »V v 1 O 5CDS1CDM 

(t^K^^^^SSSftit^So o^y. du site 

cfcl/S2l*. di = S2-SiCDH^^SfcLTl>^o 

[ O 1 4 1] mi CD73— h'J'Vyl O 5 * h is<{ 8 O (C 
KBLT^klM*SgT*te. X^-f KSP8 1 I*. /<*8 2 

i:ctot^gi8 OBcD73fSii^ftS^ttrt^§f-a6. «ss 
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81' T*^-rtig{rfc£ 0 ?Ztz. M^t'>9 1, 9 
2*,fl8 0a. 8 O bfllC^T&*,liiJ@<igm<i©L-C 
fcU. T^fal- $ 9 9<D^&3J9 9 a Ittftta 9 9 
a' T?**rttB^fc*o 

[0142] fa^K7^f ^SI3 0 5fr£> h Lx-f 8 
0£J#fcii£-fc!\ hM80l:^1(?)*-hU^v1 05 

KSP8 1 L#*<£ h 8 0(D[Hia58 O r mm 
1 0)*— h 'J v v 1 0 5 £ Xtlho X^-< KS58 1 A<3t 

* 9 9(D3«ffl9 9 a iSaHTr*. *CD&. X^^KSfJ 
8 1 li7^^3.X — £ 9 9£#i::#BrrSo. TZTzlJL 

<DM t 9 o t L , i&W&ft 

tf>9l. 9 2^fL8 0a, 8 0b^^lt^o 
[0 14 3] IH1SJ8 0 r |:g 1 CD* — h»J^V1 O 5 *)< 
^mA^dX^-f K»8 1 £»M*1±*:SL $1 CD 

* — h U V V 1 0 5 £ h U-< 8 0CDlH]ai8 O r |CA*t 
& 0 m 1 CD* — O 5liX77fSl<7)m 1 CDglf® 
8 0c. 8 0d<b^ffU> X7Dffi]lCfc{t^)(5iM;^^A<^ 
Ztl&o X^-< KSP8 1 1*8 0 B(7)7?[Rl-f*»* 
tlTl^fctf). mi CD*— h'J 7V1 0 5*<Y7ifS]mfc 
l^^1(7)Slti8 0e. 80f^gL, Y?5fa<Dik 

mtkfttfteZti&o ctim^y. r i o<t7K¥^ 

X- Y^SlZfclxT. m 1 CD* — h U Vi> 1 O 5*>< h U 

-< 8 OlzftLT* £H£o 

[0144] S1 (D* — h'j7Vl O 5CDJS® 110b 
I*. miCD&®8 0g. 80hi:SMtl, 0 g)2 3 

(b) \z7jkTf£.?\z^ mi cd*— K'j 7S/ 1 o scnmm 

1 1 O b^bf^fX7 1 0 3b<E»/H4tt!Blcfc*«^ 
CD<I-S§-iE^® 1 0 A^T*COS§giliSlT?fc^(Dr% MSiS 
8 O r <Ej£®*Pbfl-SHBliS 1 O A£-ecD5§8tlid1 + 
S1-efc£o ±&Lfr£ : 3m. di. Sifccfcl/S2(i. d 
1 = S2-Si(DlHl^^fr UTl^CD"?. DDSii80rCD 

JSffi^&«#E»ffil O A*-e<Z)E»l*S2i:*4« 

[0 14 5] 3itz. CCDB$. <&M;*tf>tf>9 1.92 
tt. m 1 <D* — h'j7Vl 0 5 (DitLW&thft HOt, 

1 1 O sl::&£-f £eg|zigK)LTl>£o ft 
l*fttf>9 1, 9 2<D$fc4S7b<. m 1 (7)*— h "J 
0 50141*^1 10t, 1 1 O sizffi A£*i. 

tf >9 1 % 9 2CD&® 9 la. 92a *><m 1 <D* — 
MJ v 1 O 5CDJg® 110b d:S«LTl^o ^f-fX 
<7 1 OCD^'frCDttfi^teB^t: >9 1 . 9 2CD5fc*S 

* *S<*!Si: "CCDEUt!* D 1 \Z tj: o T L> h o 

[O 1 4 6] ±^Lfrcfc3m s KU^80ICS10)*- 

hu vi o s^ttBitifcttfB-e. hu-T8oic**-r 

-&m 1 CD*— hU7Vl 0 5CDX- Y^SIC^If^ia© 

i> hu^s^mmctoT^ x^7* K^-r ^s©3 o 

SL^«5JST* HU^8 0<Df£tfi£ftH^£*CDTMi$:l^ 



Z(Dtz&). h W 8 0/)<f-<X^ K7-f^Sl3 O 5 CD 
rt»^»A**tfc£#. Xtf> K^U^— £ 3 0$$<£Zf-£ 
CDi£M@3 O blc*$-r& hU>T 8 OOifLWtffc&b^tltz 

[01 4 7] zcDtz&h. xtf> KJU^E— $ 3 oa<@S£ 

*L-Cl^£ h7/N-Xv-Vv2 0l:@te>2 1 2 
2£|§:H\ HSbf>2 1 . 2 2£&fi;*tf)tf>9 1 . 9 
2 CDteM;*^ 9 1 b . 9 1 c n&XS{&W7k#)K9 2 
b. 9 2 clZ^^^-tt^Ctlr £oT. Xt°> K;U^ — 
* 3 0fcd:i;fa^ili3 0 b <tm 1 CD* — h 'J *V 
y105 <tCD{iMfc^1+^tT5o 

[0148] 123 (b) d^-Tcfc 5(3. hL/-f 8 Otf 
X<7 K^-f ^813 O 5^|rSA^ttfr^. Xt°> 
K^U^E — £ 3 Ofc£tf@£tf>2 1 % ZZtfm^Ztltz 
h^/<— XV-VV2 O^Z73fS]IC±^-r^ 0 CCDBf. 
2 4lz^-Tcfc : 5(^. @^t°>2 2(D5feaSI*. <i^*(ftt° 
>9 2(DiiS;^<^^9 2 c CDT75"[-{iM LTL^-S>CD"C 
h7/^-Xvt v2 0 7b<Z>Df6llc±p.-r^ < l: % @^t°> 

2 2<D7tagA<i4M;^tf)7 , N:9 2 cdi$A£*t£o f5]^m. 
iSf>2 i <D$fca»jb<GtB*tf>;*9 1 cictfA^tv^o 

i^M;*^t°>9 2<Dm 1 <D2>— h'J7Vl O 5CDIS®^ 
Slt£&S9 2 a ch<iMj*^9 2 c<Dmm<D&&t(D 

mmt$&v. iit^e>9 i<DmicD*-h'j^vi 

O 5<DJS®£glt£ffi® 9 1 a ihfi[I3i^9 1 c CDJ^ 
fflCD^StCDPalP^liTir-fe^o ^fc. @£tf>2 1. 
22(DH21a, 2 2aliI^Tft'^o 
[O 1 4 9] @^tf>2 1 . 2 2(i. Xt°> K;U^E — £ 

3 0<D*'0^£ Y77lS]lc5gHy /£l+«Mxrfcy . 

ftt 4 >9 1, 9 2<D7t5g<D^^<tiiM*^7A:9 1 c . 9 
2 c(D4 3 'k£CD^Btf£nlT*fc£o Lfr^^Ts Dl. n 
ifccfcl/yl*. y = D] + nl<DM&&mz'to 
[0 1 5 0] S^e>2 1 % 2 2(D5fe5gcDiiM?b<<i@;* 

^t°>9 1. 9 2 CD<ig;*i6^: 9 1 c % 9 2cCD^M^ 

t>*'>rtir^r^5tnm@^t 0 >2 i % 2 2tQ.W)k 

^^9 10. 9 2 c tt^^i^m^^^O. @^t° 
>2 1 . 2 2CD5fe5gfccti;ii©^^^9 1c. 9 2 CCD 

[0151] ©2 3 (b) Cl7F-f £ 5 l^. h7/^-Xv 
tv2 0?i<±^L, t^^X^ 1 07b^X t°> K;U^E — ^ 3 
OCDKM® 3 O b\zm.E.£tltztflBVlt. @te>2 2 

a>fttt35<(4fi*to^9 2 c\z^±\zm AZti. &m)ktb 

e>9 2 9 3li. 3£^gU9 4^^ 

SIFb1LTI>^o ^fr. fiI^tf>9 20S!9 2a 
li. h U-< 8 0CDKiaJ8 O r <DiSSJ£ L J di/£ltXl^tt 
MlC&So @Stf>2 1 <D5feSt(s]^(^<4B^tf)^:9 1 
c|C^±|ZJf A£*U (iM^tf)tf >9 1 <DJS®9 1 a 
I*. KUY 8 0CDIHJ^8 0 r(DJS^«*;y dit£(tSL^(4 
©mfc^) 0 CCD^. h7/\-XyVv 2 O <tm 1 CD* — 
h'J7Vl 0 5CDJS®1 1 Ob iiCDISSi^ hii:-r^> 
hil*. h 1 = Ti + Tf^^1+-i)o 
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[0 1 5 2] m 1 <Dl3— h 'J V V 1 0 5CDJg® 110b 
f*. D3Sfl 8 0 r (0^ 1 CD&® 8 O g % 8 O h fc£ &B 
*^e>9 1, 9 20)ffi9 1 a, 9 2a|:«|:ot^ 
£*l£o C<DB$. Ml CD^3— h'J^VIO 
f:f^X^1 Oit. 2ttfv<?7v?4 OlC^oT. Eft 

0<D-r-f X?«Bffi3 0 b(ZlEL<i£M$4x-Ct^^ 0 Z 

[0 1 5 3] S1 CD* — h'J yv>1 O 5$f^X^ 

^13 o 5lz^mm^^^^^>c<tlrj: y % h^/\— 

1 O S^I&yai^CtCD-C^ttB^-e. hU-f 80rf>< 

[0154] 125 (a) tS&lf (b) fi. m2CD*) — 
h'J^v2 0 5*<f>fX^ K7-<?8i3 0 5|zg^£ 

[0 15 5] h U>f 8 0CD[S^8 O r £J&J#^£il@l:: 
I*. m2C0*-h , J^^2O5C0iIl^f£](7)<|iJS<h:^Jg 

u x^rS](zfcit^{iM^^-r^m2(7)^:it®8 o 

j. 8 Ok. &*tffC % |g 2 h'J ^ V2 O 5CD# 

^)l2^ltl8 0m s 8 0nA<aitb^lt^l)o 12 

0)git®8 o j <hm2o>sitDi8 o k t<Dmm\tm2<D 

±— h ' J *V v 2 0 5(7)iH£^Ll>W2l^t5££;h,Tl^ 

[0 15 6] ±i^Lfccfc5(C m2C0^3— 0 
5£ h U>f 8 0 (CffiBLTl^l^^TM*. X^-< Kffl 

s 1 uufttas i ■ -e^-reairfc^o tt«a«>tf 

>9 1. 92tH80a, 8 O b ftlZ 1>T^ t ±S®J 
irfiBLTfey. T£*a.X— : $r 9 9CD^f£SB9 9 a I* 
tttS9 9a' T*7F-r(4BlZfc^ 0 
[0157] f>fX^ K7^f^gl3 0 5^bhW8 
0£J#iij£-fc!\ h 8 0 (cm 2 CD 73— h'J 4 ;v20 5 
£S£B-f£i§£. f 2^*-MJ^v2O50lIt*X 

K5P8 1 L^*<^> hu>r 8 oovn&so r\zm 

2(D*-h l J , >v205SAMo gKc^-Tcfc ^[c. x 
7>f Ka8 1^>Lgl$^l)i:, »2©*-h'J^y 

2 0 5S«B1"*(0lZ+»ttffiH3b<tt«T?#* o C<D 
ft. X^-< K»8 1 (ifeT^^zLX — £ 9 9<D^&gfl9 
9atl«fc # 8*L4U zcotztb. &B;*#>«tit9 0 

[0 1 5 8] CCDttSgT?. m2CD7J— h'J';v2055 
h U-T 8 0 00091 8 0 rlCA*t£o m2CD:*3 — h'J'VV 
2 0 5(*X7jfS]CDm2CDSlt® 8 0 j . 80ki:^g 

L. X7^fp]|cfe(t^iiB^*</cj:^n^o X^ 
KSP8 1 I* 8 OB<7);5fS]^ttgS£;KTl>&fc#>. m 2 (D 

*— h'J 7V/20 5^Y73lfi]lwfclxTm2(7)gtt@8 0 

m. 80ntSgL, Y 7? ft 0>GtB £ft£o C 



m2CD^— h U ^ v2 0 5*< h U/-< 8 Olcfcf Lt, <3*B 
&#>£*l£o m2CD*-h , J^v2 0 5lCJ|R|rt$ti/rT r 
x^7 1 o 0CD4"i>cDftBI*. m 1 CD* — h'J^Vl 0 
5A<hW8 OfCtfcB^ftfcih^CDTWX^ 1 0 0 CD* 

M>CDttB£-5fcL-CU<5>o 
[0 1 5 9] CICDft. m2CD*— h'J'Vv2 0 5I£. m 
1CDgltn58 0 c. 8 0d. 8 0e. 80f£l*^*fL 
fcl^o Wl>&X.*U£. mi CDS:tt®8 0 c. 8 0d. 8 
Oe. 8 O f lim 2 CD* — h 'J 4 > v 2 0 5 <t fit® L&l^ 
cfc^^fiBl^^it^tl-Cl^^o m2(D7J— h U ^ v2 0 
5 1*. mi(DJ^@8 0g. 8 O h i: tStttf , IS® 2 

1 O bit h 8 0(DDaa5 8 O r CDJt® lr£ o T&J# £ 
*L£ 0 DQ95 8 0 r CDIt®l*m2CD* — h»J 7V205$ 
g(+£m2CD&®<t$:£o JSS2 1 0 b<t[H]$U8 O r <D 

J6®#fgftiLTl>£*:tf>. i25 (b) \Z7sH-£5lz^ 

IHiai8 O r (DJgS^bv^ X^ 1 Oj&<K»/B±ttJBI:: 
[0 1 6 0] CCDft. <iB*tf>tf>9 1.92 

fi. m2CD^— hU7v20 5CD<&B,*a6;A;2 1 o t % 

2 1 o slz&£-r&<iBl:ife£o ^(Dtztb. teB;*£>b: 

>9 1 , 9 2 CD5fc38#. m2CD^3— h'J^v20 5 (Dik 
I*^2 10t, 2 10sl:»A*h, ttl*tof> 
9 1. 92C0SI9 1 a, 9 2 a *><m 2 <D* — h 'J 'V V 
2 0 5 (DISS 2 1 0 b <tfS©LTL>^ 0 ^f^f X£ 1 0 CD 

+'i>(Dti:B^^<iB^^)t 0 >9 1 % 9 2<D5fe4S*«S^«l 
^r*(D5igtliD2l^^orL^^o 

[0161] 125 (b) (C^f ^ 51^. hb 

<< 8 0^f<X^7 K7^^813 O 5|^|CjfA^ttfc 
X t°> h^U^E — ^ 3 Ofc£tf@£tf>2 1 . 22A< 

HSShfc h^/^-Xv-v v2 0^Z7jfS]|r±^-r>5> o 

CCDft. i2 6(C^-T cfc^lC. @^e>2 2CD5t5gli. 
iiB^^t°>9 2CDi4B^^^9 2 bCDTTalcftBLT 
1^€>CDT% h^/N— Xv-v v2 0tfZ?5ft\z±mirZ> 
@^tf>2 2<D5t5gA<{iB^^^9 2 b\zm XZtl 
@St°>2 1(Dft83!)<fiI*^9 1 blC 
JfA^tL^o <iB;*^)t°>9 2CDm2CD*— h'J ^^2 
0 5CDJS®^Slt^^® 9 2 a ^{iB/*^^ 9 2 bCDlS 

\fz>titz&&t<Dn\mt$&if* iiB^i6e>9 1 <Dm2 

CD73— h'j7V2 0 5CDH@^S(t^ffi® 9 1 a £(iB 
fcftKO 1 bCD^Ift>tif-JS®<tCD^PIII*T2^fe^o 
T2'*^ Ti-T2=S2-Si = di<Dg|^$5Sfc-rj;5tft 

S^nri^o ±^Ltr<fc5(^. {&Bafetf>?v:9 1 b. 9 

2 bCD^ffll^^-x— /^<lSltt>ttri^C<i:^»^L 

[0 16 2] (4B^tf>e>9 1 , 9 2<D5t^CD*»D<t(i 
S*^9 1 b, 9 2 bCD*^<t(DffiSilin2r*fe^)o 
Lfc*<oT. D2. n2fccfct/yl*. D2=y + n2CDBi^ 
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Di-D2=ni + n2<t^^)o o£y. 
9 1b. 9 2bt(ii*^9 1 c, 92ct<DN\m* 

[01 63] 025 (b) h7/^Xv 

0<Dl&B@3 0 bfrm^^^fc^^T'li. @^e>2 2 
0)5fe«BA<i4B*to^9 2 bl^±lc#A*ix*o 

<iM^^e>9 2C0^® 9 2 a li. h U-< 8 00)009*8 

0 r (DJS®£f5]i:<iSlcfc6 0 @£t°>2 1 C7)5t^5tls] 

«icfia**f>?>:9 1 blc5S£K*SA£*i£o c<7)B$. h 

7/\-xv-^v2 oti2^^-h'j7v2o scomm 

2 1 O b£<7)SIgi£ U2t-?Z>£. h2fi. h2=T2+T 

[0 1 6 4] ^(Dtz&>. m 2 CD 73 — h'J^v2O50)J| 
i2 1 Obli, KJSJ8 O r <7)JS®fc<*:tf<aBSfc#>tf>9 

1 . 9 2<7)&@9 la. 92a otJS$ *l£ 0 d 
0)B$. m2(Dti— h U V2 O 5lZl|Xlrt^tt/-^-<X^ 
1 Oli. %\*V*7*J-}A Ollcfcot, Eftfecfct;/* 
^li^^A<pT^^^^lCXt°> K;«— * 3 0(?)f^ 
^tfcB®3 0 blC!EL<lfcB**lTL**o CCD^ClL 

r. z*rpiizte(t*ttBatA*<&**L*o 

[0 16 5] ^2 0)*) — h'j7v205 £ t < 
^M3 0 5l^^tiiJi^^#^^C<tlrJ:tj. h^A- 

2 o 5 thirst <DX'%z>&m-£x^ h^so^ 

[0 16 6] $30^)- h'j7v2 1 5f*. ^2 0)73 — 

h'J^v20 5^f^i:c*:5l:Ltf^X^ K7-f^Si 

3 O 5P*3T*X- Y¥®fc£tf Z;5fi<7)<iB^,fc;b<#£;h 
&o 15 3 0)73 — h'j7v2 1 5^2(D*- h U ^v2 

y^<Dttfi*tf>lC % 73- h'J v v<D±ffi«JSl*R»L 

[0 1 6 7] ZOcfcdlC. -7^ K7-f?8IB3 0 5 
<7)hU^8 0lC*— h'J7^Bfi*tl4»^ miO) 

*-h'Jr;i05?$Hnii^i80g, 8 0 
hi*. IS 2<Dil — h'J^v20 5 C7)~F77l-f£<3fcB"t2"^*. 
gM 073— h'J r/1 O 5<7)T73(C(7)^{i®-r^)^i|£[z 
!S[lt£;h,Tl^o miCDj£®8 0g. 8 0hl£. 

m 2 CD 73— h'j7v20 5$S^-T^)IHiaJ8 O r (DJSS 
^y^Sl^BlCfc^o Z<Dtz&>. n^-hU'VV 
1 05liSlO)il80g, 8 O h IZj:orEHlgi58 O r 
0)&@cfc y^^ftBlCfclNT£t$£;ft. 3*20)73- h 
'J7v205!t D0S58 O r (DjSSlC^ormi (DJ^S 
8 0g. 8 O hc^y^L^BlCfe^T^^tt^o OgE 
y. hU-<80li. Sl<D*-h'J^y1 0 
20* - h 'J v 2 O 5(Dnia)gSl:l^l>T, £ — 



[0 1 6 8] tztz. KSB8 0\Z&WlTfZ>7<?To. 

x-* 9 9A<ttB*Attift9 0£»»*1i\ t*fi,*tf>« 
ig9 0ICtStf«=>tlfrfiB/*^)t o >9 1 . 9 2CDffi®9 1 
a. 9 2 a X& 1 (7)73 — h U *y V 1 O 5 fc^tfB 2 (7)*J 
- h 'J 7 V 2 O 5 {ilSft t 9 > 9 1 , 9 2 

ICli. ^-<7)£S9 1a. 9 2 a?b^*Mfc:&;g£lC{aB-r 
£Jt®l::IS(t'b;Kf::<im/*^ 1b, 91 cfc£tf 9 
2 b. 9 2 c?!)<^ti J E ? ttiSlt^tL■Cl^^t-^. h^A— 
X v-V v2 OlCfSlt^tvfcSStf >2 1 . 2 2rf><. <£B 
1 b, 9 2b, fe^)LMi{il;^9 1 c, 9 

2 o tMiRmz&'gr&c.tlz&'oT. &B;;fe#>t:>9 

1. 9 2<Di®9 1 a, 9 2 a <DM£ ZMWi' & Z ttf 

x$Z>o zcDtzth. $1 CD*— h'J o sfc^tfm 

2 (7)^— h'j^v2 0 5 (D^^cD^mi^s-^i^r ^sij-r 

£7^zlX-$ 9 9|rj:y . *-h'J^y^t§ 
iS9 1 a, 9 2 a*<m^^a5^ICiiM-r^^7. <iB 
&tf>tf>9 1. 9 2£f£ft£i*£C±:;!><T*#6o 
[0 16 9] C02O(D$SMl^J:ot, 73- hU *y 

6 Z£ & 0 C0)B#. 73— h'J'ryC 

iDtfrt^ftfc-r-r i 0(Diajg/n*tt8licfcit^(i-^ 

IB$t®1 OA(7)<iBl*. 73— ^ V<7)^ff2l::^fr;b»=> 

"f. hU-f 8O0)IHigJ8O r(DJS®^bS2^)S§§il^te 
BLTfcy. K*73|fiIlCj3L\T«LL^ttBI^«l#a?*tT 

d-^teit® i oa*<73— hu *v v^a^i^^^t^? 
■3i^t. 73-hu^v(7)is®5m^^)B^r*^^Lri> 

[0 1 7 0] hK8 01*. [H]gU8 O.r (7)fllJ®(C 

iStf^ttf-fl^CDgltSfrcfey . f^^ 1 0(7)*'fra< 

w£<Befiiz-»-r««fc5*i <&a— hu ^yios^ 

«):^2^-h , J«r;205?f-<X^ 1 0<t¥tT^ 

80(Df<X K^>T ^813 0 5P^T*(Di4B*^)flS 
(i+^T'li^rt^^tfe^o C0)fc:tf>. hU-T8 0lr<i 
B^^)«iS 9 O^ISlt. »ia)*-h'J^y1 05t5ct 
lf&2<D±— h »J *y V2 O 5(7)^^<Dgm^3a•^l^T^ 

®}-r^)7^^3.x-^ 9 9icj:yfii^ijS9o^ 

®)$^, fil^ey9 1, 9 2££n CO*- hU »yv 
1 05^^2^-h'J 7y2 O SCD&B&tf);* 1 
10 s. 1 1 0 t t$£lf2 1 0 s. 210tlctfAL. 

hU-f 8 0rtlcfcif^{iB^^^-rtT3o 

[0 17 1] h^sojf^^h^'f^i 

3 0 Srtl^tf A£l±*:t£. h7/<-Xyty 2 0?±i 
^1±r. X v v> 2 OlCiSli^ft/cg^tf > 2 
1. 2 2 £&B&#>fcf>9 1 . 9 2^iSfffc(iB^^^ 
9 1b. 9 2 b£frl*9 1c, 92 c Icjf At5o CCD 
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B#. lSt'>2K 2 2lih7/N-Xytv2 0!:@$ 

®.W,l*£.<tLUl^ 0 L^U ttH*«>e>9 1. 9 2(7> 
HaJlctS(tt>tt^iiM^tf)7>:9 1bt91 cfc£tf<i^ 
&#>:*9 2b(h92c tommtf. m*l<DJ]— h 'J ^ is 

1 0 5 0){41;^?; 1 10 s, 110t^cfc^2(D* 
-h'j7v2 0 5 <»{tLW.7k#>K 2 10s. 2 1 O t ICff| 

&o 1b, 92 b&tc\t9 1c. 9 2 c <D 

BCD&mz&^i^x&Mir <? T 3.*— $ 9 9 ?b<iite 
[o i 7 2] &M*tf>Ufit9 0 0>&Wi<Dt£m* temyktb 

1fli§9 O0>&BSfctf>fcf>9 1 . 9 2(DJS»fcKlt&*tfc 
141/^9 1 b, 9 2bff-(i{4M^9 1 c, 9 

2 cCDlvfftTb^ @£t°>2 1. 2 2CD±^lC<iM-r 

?tO)tt1BI*»<i:43b^ <a«fttt«£9 0lz£5S6»a>|g 

lStf>2 1, 2 2lC«*-r«ffififttf)?t9 1 b. 
9 2b*fcl*fiB»^9 1 9 2 c<7>ftgli;fr — h 

3 o t -h— h 'J y Z>lzi&m£titzT4 *5 1 0<h<7)iig 

S fri* £ IE fit f c 'a 5 z t t? # £ o 

[O 1 7 3] Z(Dcfc5lwLT. h U-T 8 0CDlH]gP8 0 r 
eDfiHfi digit * *Lfc»it fe cfc f4«*to«Jft 90i:iS 
t°>2 1. 2 2 £C7)^<^;b-tfl^o-C. *-h'J^i> 

[0 1 7 4] fcfc. 01 7 (a) 9 (a) [Z 

fftTt&olz^ *HJfi^ffi<Dmi 0*-h'J';y1 0 5fc 

«i:i;S2^- h »j y vicfcixr. ^— h 'J > wmw 
-<x<7 1 o<Dtf"Or^9jLSiiSi-efe^Li. Mifc^tfL 

2. M2t(*. Wi<W2T*fe l J. A n O % Li>L2fccfci;M 
1<M2<Efllf££;K*:LTl>£o L^L. Z<D£oUM<% 

[0 1 7 5] <5H*_l£E)2 7(a) fccfctf (b) IC^f £ 

oiz^ wi>w2^oLi>L2^ia^-rmi fec^i;m2co 

^J-h'Jr^OS' . 205' J h^80' 

rti©*#>-f £*§^ici;j:. hbY80' (DDOgflso' r 

<D<^®lrmi <Dglf®8 O' c. 8 0' d£|gli\ mi 
(D*-h'J7v1 0 5' (7>X^rSllZfclt^(i®^^^tT 
mi<0Slt@80' c. 80' ddififSL 

oag&so' r <DJt®fcSi cnmma o f g . so' 

h£i&(f£ 0 H27 (b) IC^-TctdlC. l20^}-h 



f^ffllI®l^m2<7)Slt® 8 1 ' j. 8 1' kstsmi2 

a.i*«fci\, -©R, ai0ii8o' g. so' h\tm 

2(D*-h , J^y20 5' ^littfflL^t^o 
[0 17 6] «5U*B2 8 (a) fccfctf (b) \Z 

^-?<k 5 \z^ Wi<W2frOMi>M2£i&*:'rm 1 <7>J3 — 
h'J>v105' fcW205' £hK80' (CfclN 
rii@^d6-r^li^l^l*. hb^8 0' CDDDS58 0' r 
CDfflijaicm 1 C0S(t@8 O' m. 80' nj^lt, H 
Of} — h 'J 7 v 1 0 5' (DYSfiJIZfcMfifiHSW^fT 
5o 028 (b) ir^fcfcdlC. l2^-h'J7V2 
0 5' I*. m2(7>Slt® 8 O' e. 8 0' f £ISl*Tm 
20*-h , j7V2O5' <£> Y^|plfCfclt-5fi:a*^S 
*T*l£cfcUo Wi<W2T?fc£;ii:£fiJfflU m2(D^(t 
®80' e. 80' f ^1(J)§ltl8 0* m. 80' 

05' fccfcl^f 2(D*-K'J7V205' lri|X^^ttfr 

f^rx^ 1 oco^/0^-ife-r^ct3. dft£>(D;fr— h 'J 

7V?h^8 0' (DDOaJ 8 0' r icKfi-T 6 - t *< 
[0 1 7 7] Mlw. HI 7 (a) fccfcl/01 9 (a) IC 

TjkT&olz. *mfol&&<»WilO>ii— hU7??1 0 5*5 

ctl/m 2 <Dt)— h 'J l V vli. L1> L2^0D1<D20BI 
^$•^^LTL^fco ZOtctb. >\^4 KSP8 1 CD^iblr 
.feyT^^a.X-^9 9A<»»r**lRl^. 
3Si9 O^i^-T^^fSlIi— ^fcLTl^fro Li>L2*OD 
1>D2CDH^^iS/z-rm 1 <D^— h'J7v1 0 5' ' 
( fc^2^-h l Jr;20 5' ' ^t£§-r^)hU^8 

o' ' *jg«-r«a*icr* % «qxi^S2 9(c^-r^5^ 

7^fiI-^99' ^ffll^^^l^cfct^o 0 2 9|r^-T^ 
0\Z~?0^=l1L— $ 9 9'iil1 (D5SJgS|J9 9' bfc£ 
l/m 2 (Oa*SSB 9 9 ' cfc<fct/^|p]SE»»9 9' d^t 
-T£o miCDa*£Si59 9' blCli^tga59 9' a/)<Slt 
b*U X^-< Kffl8 1 (taSt^o m2<D3l$SgP9 9* 
c<7)~Jaiitt«*d6«ifi9 0t««aF4xri^o ^f^3^ 
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